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LOCATION  _A13  antic  Jtvenuejr  ^omrress  Jtreet CITY   OR   TOWN  J'qston,  Proper-  . 

DATEi/i2/8i DAYOF  WEEK_>ionday__  WEATHER_Riil}y__    RECORDER i.T._&_G 


TIME 

Atlantic   Avenue 

1 

Congress   Street 

Congress   Street 

TOT 

STARTS 

K'^rt  ^^'^"'^'^ 

?"^'^tb"""'^ 

Westbound 

HALF  1 

__M 

L 

■ 
s 

R 

LRl 

Ll 

SI 

RR2 

R2 

TAL 

7  00-7  30 

/U^ 

/4-9 

.^0 

^9 

.y/^ 

■V^^ 

^/r 

/AT 

/3  7 

7:30-8X)0 

/^9 

/i^ 

-r/ 

-?f 

^3/. 

^S9 

/S} 

/vO- 

/3<^. 

8:00-830 

/?.r 

/S7 

^7 

37 

^W 

4so 

/fS 

/r/ 

/37^. 

8:30-900 

/^o 

c^^ 

^r 

.<9 

■■^/■^ 

3^7 

//3 

/^/^ 

73  3  \ 

900-930 

/^^ 

//y 

Ji^ 

^/' 

3/>/ 

.Ji9^ 

/TO 

//f) 

9:30-1000 

//^ 

M's^ 

^ 

37 

/r<^ 

^dl 

77^ 

//^ 

9f^ 

10  00^030 

/jiA 

/s? 

^7 

So 

''U 

^39 

/^(- 

?r 

^< 

10:30M|:00 

//>/> 

/?J 

43 

.5rr 

/% 

^J3 

/// 

7^7 

73^ 

1 1:00-1 130 

/^A 

/F^ 

^ 

3^ 

/^D 

a/0 

/3.r 

/^^ 

/^7^ 

1130-12  00 

/^/ 

■/^f 

^9 

S3 

/S9 

7.^f 

/^(^ 

//'f 

9^7 J 

I2.00H2  30 

/^ 

/7^ 

.?4 

07 

//3 

3S3 

737 

97 

12:30-1- 00 

/^7 

/7  7 

3  9 

7/r 

/3^ 

A3  7 

/^cS 

737 

//3/ 

1:00-I30 

/3^ 

//^ 

.n 

,-f^ 

//f 

-5  7<P 

//^ 

7r7 

99^ 

130-200 

/n 

/7/ 

.^f 

?r;? 

9/ 

,5^^ 

>/4 

//3 

//3s 

2:00-230 

/^ 

/^Z"? 

^/ 

7S^ 

.^ 

33^ 

/r/ 

/•/r 

//^^ 

230-3:00 

m 

/SO 

/r 

^f 

/// 

373 

/S3 

/j^D 

/031: 

300-3:30 

/^'A 

.^^/ 

/,3 

?f 

95 

-uH 

'/^7 

/Cf 

/^f/ 

3:30-4.00 

A'j" 

3/7 

JPi^ 

.f^ 

,^7 

3^S 

/^T 

/3  7/ 

4:00^30 

7/ 

JS3 

/r 

47 

//9 

US 

f/ 

s;i^ 

/Jsr 

430-6:00 

//^ 

J/f 

^3 

V 

/S3 

V^7^ 

/// 

-^37 

7S4^ 

5:00-630 

^3 

3// 

.^0? 

19 

/// 

4^?r 

'/_^^ 

i,S 

7^ri 

530 -€.00 

/f 

^3-r 

^^ 

hi 

/<? 

4^'^ 

-?/ 

/J17 

J^'T', 

6Oa630 

— ^—f- — 

630-700 

700-7:30 

730-8:00 

800-830 

830-9  00 

900-830 

93O-I0O0 

10  00-10  30 

I03O-I100 

TOTAL^ 

7M'/3 

4si^ 

7^^ 

/3'/</' 

3/^f 

73/s 

3//'/ 

3/SS 

- 

GRANC 
TOTAL 

TOTAL 

IV  / 

///-^y 

^^77 

;is^) 

1^ 


Vanasse  /  Hangen  Engineering,  Inc. 

Consulting  Engineers  &  Planners 

184  High  Street.  Boston,  ^tassachusetts  02110 

617/482-1870 


inn      />>fey/i:< 7/ ft ■>■.»-/    ^/a,c-£'         JOB  Ho._^f£_^ 

LOCATION^ SHEET 0F_ 

CALCULATED   BY'  /84r DATE   

CHECKED  BY- DATE  


TITLE       7^l<^//7r    /-/l>(l&M£*>.T     C4t,c^-^S 


.A^ 


J^ 


..z+tMiI 


-dr^ 


:p^   ■   ■  ^ 


A^^ 


J38 


/Jl 


^L-i. 


OS 


1 


n5 


e^_ 


\i 


U- 


v\ 


..Atfu^t" 


■-— -^ 


74. 


I 


^- 


Aks.: 


Planning  Ehgineering  &  Development 


'.NO 


*  12/23/76  &  1/7/77 

PM  AM 


CITY 
INTERSE 

boston   i^roper 

.CTION 

Congress   Stre 
Dorchester   Av 

DAY  OF  WEEK 

et  & 
enue 

Thur 

-Fri 

DATE_ 

INTERSECTION    TURNING    MOVEMENT   COUNT    t^^^    3^  / 


Congress 


-*-5 


^\ 


Street 


VEHICLES  COUNTED 

ALL 

X 

PASS.  CARS 

TRUCKS 

(X) 

Sy 


r" 


•z-     » 


Dorchester  Avenue 


FORT   POINT    CHAInNEL 


WEATHER 

snow-am 
fair-pm 


COUNT    TAKEN 
BY 

J.M. 


STREET 


Ccngre^R  ^t. 


Congress    St. 


-ElB. 


Dorchester  Ave, 


TOTAL 


WB 


_tLB. 


ENTERING 


VOLUME 


?f76 


?>9ZQ 


11733 


FLOW 


PERCENT 


US.  s 


21 


i± 


100.  oC 


LENGTH     OF     COUNT          ! 

TIME 

NUMBER 
OF     HOURS 

7am-6pm 

11   hours 

COMMENTS 


.AFFIC    MOVEMENT   SUMMARY  TABLE 

ION  Congress   St.    *    Dorchester  Ave.  CITY  OR  TOWN  ^o_s"ton   Proper 
Snow-pm 

£_       * DAY  OF  WEEK Jl  _    WEATHERl^Jflfil  RECORDER£il  _ 


TIME 

Congress             Street 

Dorchester  Av. 

TOTAL 

STARTS 

Eastbound 

Westbound 

Northbound 

HALF  HOUm 

M 

v5- 

^ 

^/ 

-^. 

^:2_ 

^.•^ 

TALLY 

7!00-7:30 

/<?,/ 

/// 

/3 

^.r 

^^ 

//^ 

'^10 

7:30-8:00 

niol 

/V/ 

/3 

^r^ 

/.?^ 

^^ 

CCol 

e:oo-8:3o 

/^ 

li/ 

ci?^ 

/.r" 

/^'7 

¥(L 

^V 

e:3o-9»o 

Hf) 

?^ 

^^ 

^7 

/SI 

V(p 

T'f^ 

9:00-9:30 

ff 

^ 

JS 

f^ 

//^ 

^3 

3<^^ 

9:30-10:00 

"iO 

^^ 

^7 

"/o 

/// 

^^^^ 

s"^T,' 

10:00-10:30 

'?3 

7/ 

=?7 

U 

g'g' 

;^^ 

337 

10:30-11:00 

7/ 

a 

o?S 

3d 

/^3 

cP^ 

^a^ 

11:00-11:30 

7f 

^ 

^c2 

<^^J 

/6)Co 

=?c 

:^^-^ 

1130-1200 

^D 

u 

^0 

^/ 

^fQ. 

^^ 

:57q 

12:00-1230 

A<6{ 

/Y^ 

^/ 

/^^ 

/91^ 

J'7 

^^7 

12:30- 1:00 

i'^(p 

/^^ 

J7 

7J 

77:r 

v.f<;^ 

J~^<^ 

1:00-1.30 

//n 

//i 

Sc^ 

;?'r 

<^6^ 

s?<^ 

J-^J 

i:30-200 

/(jf 

y^G 

sl9 

7^ 

^^< 

<:^c:^ 

.^? 

2:00-2:30 

//^ 

^? 

/^3 

-?-^ 

/^ 

6f? 

2:30-3:00 

//<^ 

//^ 

^7 

/O  / 

y^L 

•?<:? 

SLk 

3:00-3:30 

//7 

/^^ 

<^^ 

^7 

oi^9 

<=^^ 

^  0  » 

3:30-4  00 

/M 

/?:> 

^9 

/a^ 

<=RJ^ 

?^ 

7¥- 

4:00-4:30 

/J/ 

-?// 

7¥ 

7^ 

/n 

^.4 

-^^4 

4:30-5:00 

/A/ 

L?s^/, 

^^. 

//? 

y^3 

^ 

<^  '^l 

5:00-5:30 

9^ 

/f<^ 

Y^ 

db 

/^ 

/cR 

S7^ 

5:30-600 

'^ 

m 

^^ 

7-/ 

A/ 

.^ 

jT?. 

6:00-6.30 

6:30-700 

7:00-7:30 

7:30-800 

800-8  30 

8:30-900 

9:00-9:30 

9:30-10:00 

10001030 

103011  00 

TOTAL 

^kJO\ 

mo 

373 

m 

3406 

r/:^ 

GRAND 
TOTAL 

TOTAL 
OF 

L  s  a  R 

533*7 

^mc 

3^a.o 

11,131 

■r/.'i 


/^Teir/t^//o^^/    /M/z-e^ 


Vanasse  /  Hangen  Engineering,  Inc. 

Consulting  Engineers  &  Planners 

184  High  Street,  Boston,  Massachusetts  02110 

617/482-1870 


JOB     /"7ei/'/Uir/o^'>-r      r/.>oc-e^         job  no_^2^^3_ 

LOCATION  SHEET 0F_ 

Pli^ DATE    

DATE    


CALCULATED    BY 
CHECKED    BY  _ 


TITLE  7»*i»>//ij»      A/i¥e.  M.e^T     ^UnTtl 


A  H 


^auYce,'-   7^>V-1  l-Wbov^Cie. 


V 


Davc'v.'-s'f*^    /4vt . 


NJ 


J    \ 


-\ 


I 


^    f 


CM 


^ 


\)oycLe^i'&v    Aue. 


f 

N 


376    -> 


1    \ 


Vanasse  /  Hangen  Associates,  Inc. 

Tfansportalion  Engineers  &  Planners 

184  High  Street.  Boston,  Massachusetts  02110 

617/4820749 


INTERSECTION  TURNING  MOVEMENT  COUNT 


DATF  11/24/81  DAY  of  WFFK    Tuesday 

INTEfl'^E'^'^^ON     Atlantic  Ave.,   Northern  Ave.    &  Expressway  RainpsjQg   nj„_       0121-10 


CITY- 


Boston^  MA 


in 


917    (12; 


13    (0) 


PRESSVJAY 
Y  RAMP 


lANTIC  AVENUE 


803 
(21) 


STREET 


ENTERING 
VOLUME 


PERCENT 
OF   FLOW 


TIME    of  COUNT 


ATLANTIC  AITHMUE        E.B. 


807      (24) 


28.3^ 


NORTHERN  A\'ENUE        fTBT 


"192 — [SFT 


Tirrr 


7;30Ar-l  -  8:30AM 


OFF  RAMP  FPCM  EXPRESSI'M 


KAflt'  'iO  HlCiH  y'i'KELT 


"7T7 riST 

"517 IT2T 


2b.y-6 
152. 21 


AM   Peak    Hour 


VEHICLES    COUNTED 


ALL   VEHICLES    XXX 


TRUCKS 


TOTAL 


2853      (107) 


(XX) 


100% 


PERCENT  TRUCKS         3.7% 


-28- 


7/5, 


Vanasse  /  Hangen  Associates,  lr>c 

Ttansporlalion  Engineers  &  Planners 

184  Higri  Sirecl.  Boston.  Massachusetts 02110 

6U' 482  0749 


INTERSECTION  TURNING  MOVEMENT  COUNT 

11-24-81    and  Tuesday 

PITY  BOSTON DATF  12-09-81        DAYof  WEEK_Iieiina^da,Y 

INTFR?;FCTI0N    Northern   Ave.    3    Atlantic    Avr  . JOB   No.     0121-10 


STREET 

ENTERING 
VOLUME 

PERCENT 
OF   FLOW 

TIME    of  COUNT 

IJorthern    Ave. 

NR 

T  nvfi    (1  fi) 

3  0.3-?; 

4  t  1  "^     PK     tn     Sri  R     PM 

Atlantic    Ave. 

EB 

891      (12) 

?  5  .  1  % 

Ramp    from 

PM    Peak    Hour 

Expressway 

EB 

1588        (7) 

44.6% 

VEHICLES    COUNTED 

ALL   VEHICLES    XXX 

TRUCKS                  (XX) 

TOTAL 

3555     (35) 

100% 

PERCENT  TRUCKS     1.0    % 

-29- 


v/:i 


Vanasse  /  Hangen  Engineering,  Inc. 

Consulting  Engineers  &  Planners 

184  High  Street.  Boston,  Massachusetts  02110 

617/482-1870 


JOB         //^■ii'^/'.f  T/s.i*-l         f^Ai-C  -i^             JOB    No. 

^/^2 

LOCATION                                                                                   SHEET 

OF 

CALCULATED    BY                     PXj                                      DATE 

CHFCKFD    BY                                                                           DATE 

TITLE       ^*v//"   /-/l}0£.M^**T     <L^t.*^-^S 

A^ 

¥>  \ 

0  2.iir 

77,n^i  (•kv'boveii^-  . 

^  !  r 

;^k^ 

FM 

\ 

^  \ 

MoytKevi^    AJe. 

1  t  r 

/ 

C^  s  > 

■^   ^  s 
\ 

irOTTIC      UOnirui      oysicma 

^;anning,   Engineer'ng,    Ccnstruction     S     Mainlenance. 
•jrignlon,  Ma.      Tel.  (617)   782-9757 


NT.  NO._Zli 


CITY_ 

INTEF 

J.F. 

Boston  Proper 

^SECTION 
y.   Eurfac 

Atlantic 

Ave 

,   High 

Street 

f. 

•e  Poad 

DATE_ 

._10/30Jc_ 

l^fjl 

DAY 

OF    WEEK 

_Tue 

h_ 

W' 

INTERSECTION     TURNING    MOVEMENT    COUNL.       . 


Atlagjjjc   Ave. 


VEHICLES    COUNTED 

ALL 

X 

PASS.  CARS 

TRUCKS 

(X) 

WEATHER 
pair 

COUNT     TAKEN 
BY 

PIT 

LENGTH      OF     COUNT 

TIME 

NUMBER 
OF     HOURS 

Tan  -   oprn 

11  hours 

STREET 

ENTERING 

FLOW 

COMMENTS 

VOLUME 

PERCENT 

Atlantic   Ave.    NB 

620i» 

26.6 

Atlantic   Ave.   WB 

^lU^ 

1^.^ 

Surface  pd.    SB 

6109 

?6.^ 

Rawp  1TB 

7B27 

1^.6 

TOTAL 

2S285 

100.0  < 

Planning,    Engineering,  Construction,    q    .viainTenuiii,  c 
arighton,    Ma.      Tel.  (617  )   782- 9757 

TRAFFIC    MOVEMENT    SUMMARY    TABLE 

-OCATION  _/itlantic  jve.^  High  ^t^  i_iE.EL  -Surfncfi.  Efl^  CITY   OR   TOWN  _7?ostpn.  JProDer_  _ 

D AT Ejo/3o_t  11^79    DAYOF  WEEK_Tae,jt^s.dWEATHER_Epir__    RECORDER     pn 


TIME 

Atlanta r   Ave. 

Atlantic   Ave. 

Ryrfgnij  pd , 

Ramp 

TOT 

STARTS 

^ortVihnnnd 

Westbound 

Southbound 

Northbound 

HALF 

M 

Li 

^1 

s? 

R? 

s^ 

''B 

Lu 

su 

TAL 

700-7-30 

SA 

/:? 

//^ 

^ 

c^//^ 

^/ 

/iPl? 

/^^ 

^J- 

7:30-8X30 

tr^ 

/-^Z 

/f^ 

/ 

/f/ 

c^,? 

/r^ 

^// 

/^^ 

8:00-8.-30 

/^,? 

//^ 

^/^ 

/ 

^7/ 

//■ 

-i/^ 

,^fi 

/?/ 

8:30-9OC 

/A^ 

A<r9 

/^r 

/ 

^,^^ 

-^^ 

-?// 

.^?f 

/^/ 

S-O  0-9-30 

f^ 

/^^ 

/ 

//^ 

-:?^ 

^/■r 

-?7^ 

y/y 

9:30-IO:OC 

A^a 

/^^ 

/^f 

<2 

/7^ 

--?/^ 

/// 

^^<^ 

,7, 

0  0OH030 

/^^ 

/^ 

/(?^ 

A 

/^^ 

y^ 

/y/ 

-^/Z 

/^. 

0:30H  TOO 

/^/ 

V 

-^ 

/V 

.^^ 

^/ 

J/(^ 

/=-> 

i:00-l  I.-30 

/^7 

'  Q^ 

9/ 

/ 

/-^ri 

^r 

90 

//f 

7 

130-12:00 

//.r 

9^ 

/^A 

^ 

^^ 

M/ 

/// 

/ 

2.00-I2-30 

//^ 

t/ 

/// 

/ 

^/^ 

A  A 

%< 

/7^ 

/ 

2:30-|-00 

V7 

9J 

/^/ 

1 

0 

,^^^ 

,?/ 

t^ 

7-^7 

/ 

1:00-130 

/f3^ 

1A 

^/ 

/ 

^,?f 

^/, 

7^ 

/^.? 

^ 

I30-2-.00 

V/; 

r^ 

//? 

<9 

^?^ 

■•^y 

?r 

/^a 

rP 

ZOO-2-30 

//-^ 

//^ 

/^^ 

(J 

,?^^ 

^.^ 

fi 

/St 

^ 

2;30-3O0 

/7/ 

/3^ 

/^^ 

/ 

AJ('-< 

/^ 

7/ 

^A 

/^. 

3:00-3:30 

//^ 

/f/ 

/7(^ 

/ 

.^^^ 

/r 

y^ 

.^/..r\ 

/a^. 

3:30-4:00 

/,o 

A-^? 

-^/J- 

^ 

yS/ 

^ 

^f 

.^9^ 

Arc 

4.00^30 

/^s^ 

<Aff'i 

//^ 

/ 

.^/7 

// 

,^r 

s3^^ 

/^, 

4:30-5:00 

^^^ 

-^C.< 

/f/ 

^ 

^^r-/ 

^? 

<^^ 

.^9'^ 

Z^' 

5:00-530 

^-■r^ 

'  /I/ 

■^^"^ 

^ 

.u<r 

J. 

^?; 

.?7^ 

/v: 

530-6:00 

/r/ 

/-^r 

/^-^ 

^ 

^r^ 

1 

-?^ 

■Vrf 

/^< 

6X30-630 

630-700 

700-730 

730-8:00 

8:00-830 

830-9.00 

9:00-9:30 

930-ICOO 

0:0O^0:30 

1030-11:00 

TOTAL 

B^^io 

^77/ 

J/^/ 

// 

stcs- 

so/ 

.^3-r/ 

J-/7^ 

GR/i 
TOT 

TOTAL 

^c 

^.^ 

J'/^ 

<>'■ 

<^/^/ 

9 

7 

/'^7 

c^J- 

v/:i 


JOB. 


''Z^-P>i^  -//an^/ 


LOCATION  . 


Vanasse  /  Hangen  Engineering,  Inc. 

Consulting  Engineers  &  Planners 

184  High  Street,  Boston,  Massachusetts  02110 

617/482-1870 


CALCULATED   BY 
CHECKED  BY  _ 

TITLE 


3± 


f^C^  JOB   No._^£/£3_ 

SHEET OF 

DATE    


/01l^/1  //ft    /-/it^^/^tJ,':  7      ^^ 


.DATE 


AH 


.J^^>t5tS-  ■'    TJllt^d   /JK*'lfyiS-/K 


Hi^k 


AI^Un//c     A(/i- 


V  i  j) 


i),  ..  .iwL  -.^.iL':._ii3 


-I    „  oJ  -iOL 


IMTERSMCnCN  TURNING  MOVI^MENT  COUNT 


CH"/    BOSTON,    iMA DATE  n/in/gn  DAY  of  WliEK     Mon  . 

IfJTERSECTlCrj    ffiah.  Sh.    &_  Surface    Rd^    !^    At-l;.nfir.    fl.ro       r,    d^^^f 


553' 

978 

C411 

C37I 

1 

.') 

^ 

i^~ 

^    ■ 

^-^ 

n 

o 

OD 

r^ 

CO 

- 

J^-^ 

) 

HIGH    STREET 


STREET 

ENTERING 
VOLUME 

PERCENT  of 
FLOW 

LENGTH  of  COUNT 

Time                1    rJumber  of  Hours 

amp 

('NB5 

iin    r^sv 

410 

3:0Q-9:00AM 

AM 
PEAK   HOUR 

tlantic   Ave .  . 

msy 

•671     r4SI 

74  ,  T 

tlantic   Ave. 

(SB). 

4Q0     r22) 

1  4  .  S 

urface    Rd . 

CSB). 

558     (41) 

20.2 

5%    Trucks 

1 

VEHICLES  COUNTED 

1 

ALL              XXX 

TOrAL 

.  1 

2760     f].31.i| 

1  n  0  s-            1 

133  TnUCKS              (XX) 

7  J   /'J 


IMTIZRS.'ECTIOM  TURMiMG  MOVi£M!-:MT  CCUMT     ^'^  ^^o-ioi 

CITY         BOSTON,    MA 


.  DATE    11/10/80       DAYor.v;:EK     Monday 

liJTERSECTlOrj    High-  St.    &    Surface   Rd.    S    Atlantic   Avp  .    R    Pnrrti.i.c^P    -^f.     ^    Rp.mp 


STREET 


ENTERING 
VOLUME 


PERCENT  of 
FLOW 


Ramp 


Atlantic 


CNB.)- 


Atlantic 


fNB): 


Surface   Rd. 


CSBL 


CSBI 


.1073 


'1862 


?4  .d 


A?  .0 


511   ri4)       n  .s 


931    (29) 


22.1 


LENGTH  of  COUNT 


Tiine 


I   Number  of  h'oufS 


4: 45-5 :45PM 


2%    Trucks 


PM 
PEAK    HOUR 


VEHICLES  COUNTED 


TOTAL 


4433     fqq'l       1  no    n^ 


ALL 


XXX 


TRUCKS 


(XX) 


ir     I  CITY 


-oston   Froper 


■    <l  «• 

'  r  -   ■  ■ 

.^.TION  ^-l 

■'tnklin   Street 

& 

Pearl   Street 

-D.» 

TZ^'. 

^lp/79_ 

.DAY  OF  WEEK  ^^ 

Lday 

^^i^ICriCM    ^'JnriK^G    ;.^OV£!.^£r?T' count  "         #  57  BRA 


J'r.i.nlcl.ln 


J 


k 


irl 


VEHICLES  COUNTED 

ALL 

X 

PASS.  CARS 

.•RUCKS 

(X) 

arklng  Lot 


I 


S  treet 


W'\ 


-5 


-^ 

WEATH^IR 

Fair 

COUNT    TAKEN 

BY 

E .  H . 

:^iarl 
Street 


First   ^'-•t.lonal 
BanV: 


LENGTH     OF    COUNT 

TIME 

NUMBER 
OF     HOURS 

7 am- 6pm 

11   hours 

STREET 


1     ':N7I  ^^ING    {.       :--'LO\V 


I   „ „,„V1 ;^ 


1    l-'--..a  r-"i      St  . 


■  -.  r   T"  1^ 3_ vijiL 


Planning  Engineering  S  Development 


STA.NQ_52 

BRA 


TRAFFIC    MOVEMENT    SUMMARY  TABLE 

,_OCATION  Franklin   Street  &  Pearl   Street  CITY  OR  TOWN  Boston  Proper 


tj^-TE  8/10/79  DAY  OF  WEEK       ^^^^^^ 


WEATHER 


Fair 


RECORDER 


E.H. 


TIME 

Franklin        St. 

Pearl         St. 

TOTAL 

MALf  HOUHLT 

TALLY 

STARTS 

Westbound 

Northbound 

M 

v^* 

^. 

^/ 

3y 

7100-730 

31 

dC^ 

^/ 

cPff 

ll<h 

7:30-800 

S^ 

^/ 

^3 

7/ 

333 

8:00-8:30 

po 

^^ 

1^ 

//f 

i/3  1 

8:30-900 

'/dC^ 

S"^ 

6^3> 

//y 

3^/ 

9:00-9:30 

v^ 

<8C. 

^5- 

^69 

sn 

9:30-10:00 

/// 

i^ 

sfy 

sx 

375^ 

10:00-10:30 

/4? 

oj 

v?^ 

7/ 

DGC 

10:30-11:00 

//^ 

36 

^^ 

/^/ 

o?9T 

11:00-11  30 

117 

3^ 

xc. 

IT.? 

^f^^ 

II  30-1200 

iri 

^/S 

>y^ 

?/ 

A^H- 

iz:oo-iz30 

'n 

sTI 

2^ 

^A 

^i> 

iz;3o- 1:00 

//)f^ 

6V 

^y 

576 

1:00- i:3o 

fi" 

^9 

^/ 

cJ^V 

1:30- zoo 

^,? 

/p/ 

73 

j^ 

-77.2. 

2:oo-z:30 

^/ 

A9 

^-^9 

^ 

^^/ 

z:3o-3:oo 

(oG 

.^^ 

ra 

<^^ 

ol4^^ 

3:00-3:30 

^<o 

^9 

yg 

c5fSi. 

3;3C-'«00 

:f? 

^^ 

if 

-^r 

SV3 

4:00- ■•:3o 

7,^ 

X^'n 

xs 

' 

^3 

c377 

4:30-5:00 

7f 

7^ 

roi 

/^/ 

3v^ 

5:00-5:30 

k-^ 

7y 

-^^ 

J3^ 

5:30-6:00 

r^9 

./O? 

vf;? 

0  ^ 

^VV 

6;00-6.30 

-^  / — 

6:30-700 

7:00-7  30 

7:30-8  00 

8:00-8  30 

830-9  00 

900  930 

9:30-1000 

10  0010  30 

10:3011  00 

- 

TOTAL 

isga, 

/^3Q 

J/6  9 

l?¥f 

GRAND 
TOTAL 

TOTAL 
OF 

■3/J¥- 

c^/^ 

//J^ 

vil    „oO-1jL 


5         I       VanassG/Hangen    Design,   Inc. 
V  i  to       Boston,  Massncliusstts 

!;^JTERSECTION  TURNING  MOVEMENT  COUNT 


C I T  Y     BOSTON,  MA 

INTERSECTION  Franklin  St.  &  Oliver  St 


DATE  11/13/80   DAYof  WEEK   ^'""^- 


FRANKLIN 


CO  ,-. 
U3   .-1 

-"—    

— > 


STREET 

ENTERING 
VOLUME 

PERCENT  of 
FLOW 

LENGTH  of  COUNT                  | 

Time 

Number  of  Hours 

Franklin    St.                           (WB) 

241       (8) 

53.1 

8 :00-9 :00AM 

AM 
PEAK    HOUR 

Oliver    St.                                 (NB) 

213     (16) 

46.9 

5%    Trucks 

VEHICLES  COUNTED 

ALL              XXX 

TOTAL 

454     (24) 

100% 

TRUCKS               (XX) 

VH    #30-101 


vnc 


Vanasse/ Mr.ngcn    Design,   Inc. 
Boston,  Massac!'iusa'cts 


l.JTERSECTION  TUR>ilNG  M0VE?^1£NT  COU^JT 


CITY         BOSTON,    MA 


DATE    11/13/80      DAYo  f  W  E  E  K    Thur. 


:;NT£R3FCTIOi\l. 


Franklin  St.  d   Oliver  St. 


*  Illegal  Movement 


STREET 

ENTERING 
VOLUME 

PERCENT  of 
FLOW 

LENGTH  of  COUNT                  | 

Time 

Number  of  Hours 

Franklin    St. 

(WB) 

T5  8-      ID 

42.9. 

4: 

15-5:15PM 

PM 
PEAK    HOUR 

Oliver    St. 

(NB) 

198        (5) 

53.8 

Oliver   St.    * 

(SB) 

12        (0). 

*          3.3 

2% 

Trucks 

VEHICLES  COUNTED 

ALL              XXX 

TOTAL 

368     (6    ) 

100% 

TRUCKS               (XX) 

C0N5UI.TIH0  INOINflBS    *»CMIT£CTS 
ANO  ^LANNEKS 


City    ^^^TDKi  -  PrinPEi^ 

Intersection    F/^f^K/KL^^Sr  j  Oli  v^rz. 


INT.  NO.      /nn     (ETPH'^^^-)     Date  J?/2.oJa3Diy  of  Week    f^io^Y 
INTERSECTION  TUTINING  MOVEMENT  COUNT  ^^i 


Vehicles  Counted 

AU 

X 

Pass.  Cars 

Trucks 

Weather 

(  ,ljooC>y / Fog, 


Count  Taken 
Bj 


;    § 


Length  of  Count 

Time 

Number 
of    Hours 

7flM-  toPM 

//  HIZS. 

Street 

Entering 
Volume 

Flow 
Percent 

Comments 

FkANi^LiKi  St.    (V/£) 

2307 

4T   V. 

Gulden  S-r        ^^J5) 

2247 

43  y» 

Ou,v€r?  St         (55) 

L2& 

/z  % 

1                Total 

^ISZ 

/6o°/ 

PARK  SOUARE  ASSOCIATES.  INC 

TRAFFIC  MOVEMENT  SUMMARY  TABLE 
Location     F^akikiiki  St  ^  (Ilivei?  St-       City  or  Touti    _ 

Date    p/2c/fi3  Day  of  Week  feiDf\f  Weather. 


ClO't  Recorder     J  -^ 


Time 
Starts 

7'CCAM 

fitAwlCUN    OT. 

QL.^crt.  Sr. 

TotaJ 
Half  Hour 
Tally 

(iJB) 

(NB) 

rsB) 

S 

^ 

L, 

S, 

/?. 

7:UO-7:3D 

39 

7 

Ao 

■^.'^ 

4 

IZ'J 

7i3D-6:0O 

(^ 

\o 

^1 

7/ 

lo 

idz 

6jOO-6:P 

III 

41 

^ 

'84 

14 

349 

8:3D-9«00 

8Z 

44 

> 

7; 

iZ 

269 

9:0O-9:P 

V 

37 

d^O 

<> 

ZO 

297 

9  J  30-10:00 

8> 

32 

34 

8^ 

ZA 

2  "79 

10:00-101 P 

80 

29 

30 

67 

27 

233 

10:  J)-U:00 

13 

29 

49 

40 

3^ 

2.AL 

nt00-ll:30 

^7 

3S 

;6 

97 

Z'? 

303 

11:30-12:00 

lOZ 

33 

38 

V 

22 

24  6, 

12:00-12: P 

99 

31 

48 

48 

27 

273 

12:30-1:00 

81 

39 

3! 

^? 

18 

234 

1:00-1:30 

117 

2Z 

3; 

^ 

30 

274 

1:30-2:03 

91 

34 

3^ 

43 

35 

233 

2:00-2:30 

83 

!<:= 

17 

43 

27 

IQL 

2:30-3:00 

LL> 

13 

24 

24 

?2- 

18^ 

3:00-3:30 

1^ 

21 

41 

34 

'P'? 

225 

3:30-1^:00 

(^9 

10 

27 

3) 

'24 

\ll 

h:OO-L:30 

Un 

18 

26, 

4<i 

24 

ZCQ 

1:30-5:00 

?^ 

21 

^7 

8f 

4o 

229 

5:00-5:33 

'U 

'7 

34 

86 

^2 

2^3 

5:30-6:00 

5^ 

\L, 

32. 

62 

> 

2'2) 

6:uO-6:3D 

/  / 

1 

6:30-7:00 

7iOO-7iP 

7:30-8:uO 

6tOO-8«p 

8tP-9:00 

9t00-9«P 

9«3O-10:00 

10:00-10:3 

i 

10:3D-11:0< 

y 

TOTAL 

17S9 

JLS 

89; 

13^2 

(olZ 

GRAND 
TOTAL 

Total 

or 

L  S  &  R 

2307 

224? 

QfS 

;/52 

\jl-^f'l       Vaiias'se/I-Ianijoii    Design,   Inc. 
■J  I  (i\^       Boston,  Massachusetts 


VH    iJGO-lOl 


INllZRSECTION  TURNING  MOVIHiVlENT  COUNT 

CITY BOSTON,    MA DATE iVHZiO__ DAYof WEEK _Jied^ 


INTERSECTION. 


Hiah  St.  &  Oliver  Sh. 


*  Illegal  Movement 


STREET 

DIRECTIONAL 
DISTRIBUTION 

PERCENT  of 
A.D.T, 

TIME  of  COUNT 

Ramp 

WB 

1219        IG2) 

fifi  .  ? 

AM    PEAK    HOUR 

High    St. 

WB 

618        f27) 

??  .  fi 

Oliver    St. 

NB 

4          (0) 

.2 

8:00A-9:00A 

VEHICLES  COUrjTED 

ALL  VEHICLES        XXX 

TRUCKS                      (XX) 

TOTAL 

1341        (39) 

100.0 

PERCENT  TRUCKS    4     3     % 

\/l^f4       Vanasso/h'jjigon    Dosirjn,  Inc. 
V  il  i*^J       Boston,  Massachusetts 


VH    #30-101 


INl  tRS[£CTION  TUR.MIMG  MOVEMENT  COUMT 


CITY     BOSTON,    MA 


■  DATE       11/12/80    nAYnfWFFK_W£fL_ 


INTERSECTION. 


High  Sh.  a   Olivftr  .^h. 


STREET 

DIRECTIONAL 
DISTRIBUTION 

PERCENT  of 
A.D.T. 

TIME  of  COUNT 

Ramp 

WB 

321     (19) 

36.5 

PM    PEAK    HOUR 

High    St. 

WB 

547     (16) 

62.2 

Oliver   St. 

NB 

12       (1) 

1.3 

4:30-5:30    PM 

VEHICLES  COUtiTED 

ALL  VEHICLES        XXX 

TnUCKS                      (XX) 

TOTAL 

1201     (36) 

100.0 

PERCENT  TRUCKS     a.i    % 

PLAnnifJG  Ei'GiiiEEnifiG  S  Develo?i.:ent 
int.no. 


Boston  FroDer 


CITY     

INTERSECTION     High   Street  & 
Fearl   Street 


DATE    9/3/79        DAY  OF  WEEK^riday 


INTERSECTION    TURNING    MOVEMENT  COUNT      #58  bra 


N.E.  Telephone  Co. 


High  Street 


WEATHER 

Fair 


COUNT  TAKEN 
BY 

E.B. 


Pearl 


Street 


Pearl  Street 


VEHICLES  COUNTED        | 

ALL 

X 

PASS.  CARS 

TRUCKS 

(X) 

Travlers  Insurance 
Building 


LENGTH      OF     COUNT 

TIME 

NUMBER 
OF     HOURS 

7ain-6pm 

11  hours 

STREET 

ENTERING 

FLOW 

COMMENTS 

-=: a 

VOLUME 

PERCENT 

nip-h   i>t. 

bd 

70b3 

V^ 

hoq-r-l      S+. 

WB 

'AO'^ 

•^ 

TOTAL 

7^■88 

100% 

PLAfifilfIG  ENGIflEERING  S  DEVELOPf.iEHT  sta.nqjj 

BRA 

TRAFFIC    MOVEMENT   SUMMARY  TABLE 

L.OCATION_^i_S^^_^ff'=_^_^^ffl_^H^s£?= CITYORTOWN_  B_oston  ^ro_per_ 

DATE9/3/79  DAY  OF  WEEK   ^I'iday       WEATHER^air  RECORDER    ^-B- 


TIME 

High  Street 

Pearl   Street 

TOTAL 

HALF  MOORLY 

TALLY 

STARTS 

Southbound 

Westbound 

M 

/_ 

-rr 

/e 

^/ 

-^ 

7100-730 

0 

/f/ 

"^f 

y 

5- 

c^V6"' 

7:30-8.00 

<^V7 

^^ 

I9s 

4» 

.3^y 

8  00-830 

^6'? 

/^/ 

/o 

4- 

jTc^^^ 

8  30-900 

3^^ 

c?^7 

\/ 

/^ 

j^^ 

9:00-9:30 

3^5 

)3^ 

^ 

7 

vv^ 

9:30-10.00 

^0^ 

^^3 

^ 

'^ 

3^5. 

10  00-1030 

5^7 

7? 

^ 

^ 

3d:>5, 

1030-1100 

:iHU 

^1 

i 

9 

35"^ 

II  00-n  30 

^5-^ 

Rl 

/v- 

<? 

V^4^ 

1130-1200 

7)0 1 

\(oH 

'^ 

/?;i 

^^^ 

irOO-lZ30 

^6 

l^'T 

^^; 

;^ 

y?^ 

12:30-  i:oo 

^^3 

NQ 

/^ 

/^ 

V/^/^ 

i:oo-i.3o 

^0<] 

6^1 

3 

/•^ 

c^g'.^ 

1:30-2.00 

1^1 

S7 

^^ 

^ 

r96^J 

2:00-2:30 

/'^tl 

5f 

9 

7 

<PX^ 

2:30-3:00 

3^5" 

5-5^ 

4 

^ 

57^ 

3  00-330 

n'^ 

7.;^ 

.? 

?? 

o?0^ 

3:30-4.00 

/<^?) 

^5- 

/^ 

/4^ 

c95-c: 

•4:oo-4:3o 

V 

1 

/^<^ 

S/ 

^r> 

7 

-?^^ 

4.30-5:00 

1 

c?/<i 

&2 

/^ 

9 

317 

5;oo-s:3o 

1 

^''^Z 

v;? 

^ 

// 

;?6~^ 

5:30-6  00 

0 

J"//) 

c5?fr 

^ 

<5" 

yi-? 

6:00-6  30 

' 

6:30-7  00 

7:00-7-30 

730-800 

8.00-8  30 

8:30-9  00 

900  9  30 

9:30-1000 

10  00-10  30 

io:3o-ii  00 

TOTAL 

0 

^9fff 

P^/ 

P^7 

/f^ 

GRANC 
TOTAL 

TOTAL 
Of 

L.s   a  n 

l^f3 

^<^5- 

74^^ 

I  LH.tuitiu  LiiuihLCKii.u  CI  t/ tV tLUi't.JbR I 


INTERSECTION       'U  -h    5_cr^c_J_ i 

Pearl    Srrpet  • 

Dj^TE  ^/13/70       QAY  OF  WEEK   Frld 


INTERSECTION    TURNING    MOVEMENT  COUNT       -•'  ^95 


4- 


Pearl 


VEHICLES  COUNTED 

ALL 

X 

PASS    CARS 

TRUCKS 

(X) 

PEDS 

WEATHER 

See  Summary 

SJieet 

COUNT    TAKEN 

BY 

w.c. 

*   7  I  30-9, 30   AM 
11 1  30- ii 30   PM 
4i00-'^i.00   PM 


LENGTH      OF     COUNT 

TIME 

NUMBER 
OF     HOURS 

•J' 

6   Hours 

STREET 

ENTERING 

p  mil    11111  III! 
FLOW 

COMMENTS 

VOLUME 

PERCENT 

TOTAL 

^.........u  ■.iiuiiii.i.aiiiu  u  L/LVCLUrMttH 


STA.NQ 


•TRAFFIC    MOVEMENT   SUMMARY  TABL 

LOCATION  _'li-'']lS£r2et_f._P  ear  l_S£reet CITY  OR  TOWN  ILr^stqn   CRD_  _ 

See 
0ATeJ/}1^^^__  OAYOF  WEEK_f£.iiay_    WEATHERJelou  _  RECORDER  _^^^:_ 


TIME 

See   Sketch   Plan 

TOTA 

STARTS 

HALF  M( 

M 

P 

Fl 

P2 

F3 

P-* 

P5 

TALL 

T'OO-730 

T  30-eoo 

34 

92 

48 

26 

3 

7 

21c 

•  00-e  30 

67 

411 

173 

88 

9 

12 

76C 

a  30-9130 

76 

310 

139 

119 

12 

21 

677 

900-930 

35 

90 

70 

42 

5 

7 

249 

t;30-iooo 

C  00-10  30 

0  30-1100 

Vt 

II  00-11  30 

(1  SO-IEOO 

54 

129 

101 

79 

14 

4 

381 

ll:OO-l230 

130 

213 

185 

134 

28 

22 

712 

12.50-  1:00 

122 

244 

198 

121 

38 

19 

742 

100-1.30 

157 

255 

268 

198 

18 

18 

1015 

1  30-200 

2O0-2  30 

230-300 

S  00-3  30 

s:3o-4oo 

4  00-4  30 

35 

85 

63 

25 

5 

7 

220 

4.30-500 

100 

190 

225 

78 

14 

ii 

629 

5:00-5  50 

lOS 

315 

l.°0 

n 

24 

18 

712 

5,30-5  00 

'*5 

53 

42 

33 

0 

0 

173 

t  00-6  30 

6  30-7  00 

7  C.->-7  30 

7  30-8  00 

•  00  -  8  30 

e  30-9  00 

«  00  9  30 

»  30-I0O0 

10  00  10  30 

10  30  n  00 

TOTAL 

963 

24S8 

1692 

1010 

170 

157 

GRAND 

_JOTAL 

TOTAL 

Of 
t  S    6  X 

6480 

6480 

\/l^('l      Vc.ria^'io/Moivjon    Design, 
/  I  l^J       Rosion,  Massachusetts 


inc. 


V!I    ,:30-i01 


iNTiZS^StfCTlO^J  TURMJNG  MOVEiVIENT  COUNT 

CITY BOSTON,    MA DATE  ^Vl^/SO         PAYofWFFK      Wed. 

i.MTGRSECTION         High   St.    &    Oliver   Sh. 


*  Illegal  Movement 


STREET 

DIRECTIONAL 
DISTRIBUTION 

PERCENT  of 
A.D.T. 

TIME  of  COUNT 

Ramp 

WB 

1219        (f,?.) 

fifi  .  9 

AM    PEAK    HOUR 

High    St. 

WB 

618        (27) 

n  .  fi 

Oliver   St, 

NB 

4           (0) 

.2 

8:00A-9:00A 

VEHICLES  COUNTED 

ALL  VEHICLES        XXX 

TRUCKS                      (XX) 

TOTAL 

1341       (39) 

100.0 

PERCENT  TRUCKS    j    «     % 

r 


\/l-^f'l       Vniui;;sG/h'j;P.gon    Dosirjn,  Inc. 
J  i  i^J       Boston,  Massachusetts 


VH    S30-10L 


IMTERSliCTlON  TURMi^MG  MOVEMIfNT  COU.MT 

CITY     BOSTON,    MA DATE       11/12/80    DAYof WliEK      Wed. 


^^iTERS!ECTIC^J. 


High    St.    ^    Ol.iy'?JtL-,S±. 


r— 

oo 

r-- 

' 

f 

CO 

VD 

^ 

r-\ 

CO 

ro 

r-i 

547 

(16) 

o  cx> 


i      i      J     I 


STREET 

OIRECTIOrJAL 
DISTRIBUTION 

PERCENT  of 
A.D.T. 

TIME  of  COUNT 

Ramp 

\-m 

321     (19) 

36.5 

?M    PEAK    HOUR 

High    St. 

WB 

547     (16) 

62.2 

Oliver   St. 

NB 

■      12       (1) 

1.3 

4:30-5:30    PM 

VEHICLES  COUNTED 

ALL  VEHICLES        XXX 

1 

T.'^UCKS                      (XX) 

TOTAL 

1201     (36) 

100.0 

PERCENT  TRUCKS     4    i    %       ) 

-rr.fi'ic    Ccr,;:ol    Systems 

Ponrnng,   Erigr.eeriog,    Construction     8     Mointen  c  nc  6- ' 
Brighton,  Mo.      Tel.  (617)   782-9757 


NT.  N0._J7i 


CITY 


Boston   Prcrcr 


INTERSECT!ON_Hiph  Street_Cff_?A3>^_* 

CLlivT'Il  i^^Ji'Pt 

DATE_j7;^G/e; DAY    OF    WEEK_Tv^iv-^^ 


N 


/ 


{ 


INTERSECTION    TURNING    MOVEMENT    COUNT^^ 


Clivcr  St. 


WEATHER 


jur.ny 


COUNT     TAKEN 
BY 


VEHICLES    COUNTED 

ALL 

X 

PASS.  CARS 

TRUCKS 

(X) 

I  f.T-"^  r?    jirs-re 


Clivcr  St. 


LENGTH      OF     COUNT 

TIME 

NUMBER 
OF     HOURS 

r-                    ^ 

11    Hcur.'5 

STREET 

ENTERING 

FLOW 

COMMENTS 

VOLUME 

PERCENT 

•'j-ter'.'   Cff    -.x.-.r                  SB 

biiO:< 

'■"^."^ 

.-Jirr.   :3;rf0X.                            ^r 

U.^,T> 

■i-^.s 

TOTAI, 

n'^U6 

iCOc 

J  .   U  I   I  1^        U  Ul  I  I  I    Wl 


w  I  v«  •  I  I  w 


Planning,    Engineering,  Construction,    S    f/a.nienance 
Brighton,    Ma.       Tel.  (617)   782-9757 


TRAFFIC    MOVEMENT    SUMMARY    TABLE 

LvjCATION  Jiif-.h  Jtr_eet^Cff  Jtar^D,^  A  Oliver  _Strfi2t CITY   OR   TOWN_  i'-ston_Fr-r- - 

DfiJEJl'jM DAY  OF  WEEK _Thursday_  WEATHER _SunnL_    RECORDER  d.?.  i. 


TIME 

'Vterv  Off   P.inD 

High   Street 

TCTA 

STARTS 

Scu+bbound 

Sn\i-\h'hn\^^'^ 

HALF  H' 

__M 

L 

s 

R 

LI 

SI 

Rl 

TA  L  L 

7  00-7  3C 

J?"/ 

.j^..L 

// 

^ 

//^ 

7A 

\_C^ 

7:30-800 

/^^ 

^/,? 

^ 

7 

/^? 

9"^ 

800-830 

J^^ 

^^0 

/ 

f> 

//■^ 

/// 

8  30-SOC 

^JA 

^7/ 

79 

// 

/^^ 

//f 

900-930 

A^7 

^A 

J 

/^f 

/A^ 

'      9/^ 

9.30-I0OC 

r^^J 

// 

7A 

yjj. 

9<P 

1     1.3 

iOOOH030 

^07 

/yA 

^^ 

t 

fr 

^3 

1       Ti 

lOSOHlOO 

/70 

AX? 

7^ 

7^ 

/^A 

77 

II.00-II30 

/7^ 

/^/ 

.^0 

// 

/7A 

7/ 

11:30-12  00 

//^ 

^0^ 

^/ 

/^ 

7/^ 

9r 

■      Av( 

I2.00H2  30 

/r^ 

77'/- 

^7 

73 

9^ 

'  7r 

^ ,r^ 

I2  30-|:00 

/f^i 

//^ 

^7 

79 

^ 

-^< 

;    ,r/ 

roo-i  30 

/f.3 

_/-^ 

/.r 

/f 

f'T 

u; 

1:30-200 

/9^ 

/J^ 

-r^^ 

/9 

/Ar 

\6t 

2:00-230 

/73 

^^.1- 

^r  _^7 

f/ 

.<i 

^95 

230-3O0 

/S^ 

/^7 

7? 

/^> 

//f 

^K 

■T^ 

300-330 

/^o 

/J9 

^r 

r^'/ 

7^ 

,r^ 

330-4  00 

9/) 

p-3 

/^ 

7^ 

/^^ 

9/ 

400-^30 

jy.. 

^^ 

7^ 

A^ 

//f 

7/ 

\  Wc<-. 

4:30-5:00 

/^7 

/^/ 

7r 

7r 

AfT 

f^ 

\ 

5:00-5:30 

A7l 

/// 

/^ 

^7 

^^A± 

/7A 

5:30-5:00 

7^7 

7r 

^9 

/9 

■     1 

1 

6-00-630 

1 

6:30-700 

1 

700-7,30 

■ 

^_ 

730  800 

\ 

8-00-830 

■ 

830-9  00 

J 

9:00-930 

i 

930-lCOO 

I000H03C 

1030-1100 

TOTAL 

^^S7 

J7// 

■ 

J77 

.VV/ 

/f73 

GRAN 
TOTAl 

TOTAL 

I 

p^^/ 

1 

T^J'Jc 

P- 

/.?^^ 

LANNiNG  Engineering  &  Development 


^T.  NO. 


♦  9/22423/76 


CjjY  Boston   Proper 

INTERSECTION     Oliver  Street   & 


DATE. 


Purchase   Street 

"WeB-THur 


DAY  OF  WEEK 


INTERSECTION    TURNING    MOVEMENT  COUNT    ^^022      ^^ff 


W 


Oliver  St. 


5 


VEHICLES  COUNTED 

ALL 

X 

PASS.  CARS 

TRUCKS 

(X) 

PEDS 

Purchase     St. 


WEATHER 

Fair 

Purchase   Street                >/^               y^ 

J.    F.    F.    I 

;xpressway 

♦ 

LENGTH     OF     COUNT 

COUNT    TAKEN 

TIME 

NUMBER 
OF     HOURS 

BY 

J.M. 

7am-6pm 

11   hours 

STREET 

ENTERING 

FLOW 

COMMENTS 

VOLUME 

PERCENT 

Purchase    St. 

WB 

i+'^'U 

S9 

Olivpr    St. 

^^R 

^^k 

hi 

. 

TOTAL 

77nq 

^  on". 

1 

I     LnilltlllU     kMUIIIkklllllM     *M     ar  I 


TRAFFIC    MOVEMENT   SUMMARY  TABLE 

LOCATION  Oii'*'®^'  St.   A  Puroha8«  St.  CITY  OR  TOWN  _BoatprL Prober 

DATE9/22423/76      DAY  OF  WEEK  W«l-lhur  wEATHER_Ef  If  _  RECORDER_f  i]^^ 

SS8 


TIME 

Purchase     St. 

Oliver       St. 

TOTAL 

HALF  HOom.Y 

TALLY 

STARTS 

Wegtboiind 

Southbound 

M 

S 

A 

^, 

/^/ 

7!00-7:30 

^? 

^ 

^:i7 

;i 

?3/ 

7:30- e:oo 

/1V 

n 

^yc 

/r 

^77 

8  00-830 

— '—f- 

x^ 

31/ 

^L 

—  —  '/ 

8:30- 9X)0 

^H 

-x^ 

a^LL 

35- 

5  7/ 

9:00-9:30 

l/oK 

^1 

/S'^ 

'^1 

3^9- 

9:30-10:00 

/.^r 

n. 

/^e> 

)t 

3/A 

lOOO-IOSO 

/y^ 

13 

/J3 

f^ 

aff 

10.30-1100 

/H 

2^ 

/^c 

7 

c?^r" 

11:00-11  30 

/^-^ 

c=^0 

/v,? 

f 

^^ 

1130-1200 

/,<?) 

.P3 

/VV 

/<^ 

3/^ 

12:00-1230 

I7L 

7 

/^3 

^<^ 

3/^ 

12:30-  1:00 

H^ 

^ 

r^ 

/^/ 

r^/ 

3^^ 

1:00-1.30 

/f?f 

^ 

/3^ 

JX 

iJC 

1:30-2.00 

/i'^ 

- 

/o 

//^ 

■^c 

J/7 

2:002:30 

33^ 

Aff 

^3, 

v// 

2:30-300 

/n 

/^ 

/Q,S 

=» 

^^ 

^#- 

300-330 

^^5- 

■ 

'^ 

i9 

7 

^4^ 

3:30-400 

/U 

^ 

73 

/y 

A72^ 

4:00-430 

0,^0 

If 

t^ 

=;i<:. 

33^ 

4:30-500 

=?.^ 

// 

'7? 

5A 

?^ 

5:00-530 

^^1 

-6 

7<^ 

^^, 

3^7 
— .  ,^  >> — 

5:30-6  00 

Hi 

V 

y^ 

/^ 

J9Q> 

«:00-6  30 

— f — 

630-7  00 

7:00-7  30 

7:30-8  00 

8;00-8  30 

8  30-900 

9:00  9  30 

9:30-1000 

10  0010  30 

103011  00 

TOTAL 

1m 

303 

dn? 

V^ 

GRAND 
-TOTAL 

TOTAL 

Of 
L  s    a  H 

^^3J 

^//^ 

7>^<^ 

?7£^f 

vj:i 


Vanasse  /  Hangen  Engineering,  Inc. 

Consulting  Engineers  &  Planners 

184  High  Street.  Boston.  Massachusetts  02110 

517/482-1870 


JOB        /> 

^v-A" 

7^.. 

^/ 

^/^ 

C-gy 

LOCATION 

CALCULAT 

ED  BY_ 

J^^ 

CHECKED 

JOB  No._^/£_2_ 

SHEET 0F_ 

DATE    

DATE   


TITLE        '704l>'/ll/f'   /-/ea&M^*>.T     C4C.*.*<^S 


A'^- 


-M ■ ■ — — — ■ — ■ 


-^^ 


jSu.^  i^v-e/vr 


^_^. 


■  o 


235- _> 


4 


/'/-/_._ 


-- t- 

-- --JW- 


^ 
\ 


5iAJHj^e^ 


31?    -> 


>V5 


■V, 


^3''1 


"1  f  r. 


vj:i 


Vanasse  /  Hangen  Associates,  Inc. 

Transportation  Engineers  &  Planners 

184  High  Street.  Boston.  Massachusetts  02110 

617/482  0749 


INTERSECTION  TURNING  MOVEMENT  COUNT 


rijy  Boston,   MA 


INTERSECTION. 


DATE     '^^/^/^^  DAY  of  WEEK     Friday 

Atlantic  Avenue  a  Sunmer  Street jQg   ^^     0121-10 


SU^1MER  STREET 
WESTBOUND 


EASTBOUND 

SUMMER  f TREET 


STREET 

ENTERING 
VOLUME 

PERCENT 
OF   FLOW 

TIME   of  COUNT 

ATLANTIC  AVENUE 

N.B. 

741      (55) 

37% 

7:15AM  -   8:15AM 

suMi-Eft  yi'kiiL'r 

E.B. 

/5t>      (Z4) 

jy% 

SUTM-R  STREET 

W.S. 

bU^      (JU) 

2b"i 

AM   Peak    Hour 

VEHICLES    COUNTED 

ALL  VEHICLES    XXX 

TRUCKS                 (XX) 

TOTAL 

1999      (109) 

100% 

PERCENT  TRUCKS       5.4% 

-35- 


■v-'i 


Vanasse  /  Hangen  Associates,  Inc. 

Transportation  Engineers  &  Planners 

184  Higri  Street.  Boston,  Massachusetts  02110 

617/482-0749 


INTERSECTION  TURNING  MOVEMENT  COUNT 

riTV  Boston,   MA DATE     1V20/81        pAYnf  WEEK_££i£fL 

INTERSECTION  Atlantic  Avenue  g  Sunrner  Street JOB   No 0121-10 


SUMMER  STPEET 
WESTBOUND 


EASTBOUND 

SUM^'ER  STREET 


STREET 

ENTERING 
VOLUME 

PERCENT 
OF   FLOW 

TIME   of  COUNT 

SUMMER  STREET        W.B. 

482      (38) 

30% 

4:45PM  -  5:45PM 

SUMMER  STREET        E.B. 

635      (11) 

39% 

ATLANTIC  AVENUE  N.B. 

513      (72) 

31% 

PM   Peak    Hour 

VEHICLES   COUNTED 

ALL  VEHICLES    XXX 

TRUCKS                 (XX) 

TOTAL 

;«0      (121) 

100^» 

PERCENT  TRUCKS       7.4  % 

■36- 


•^ 


v/:i 


Vanasse  /  Hangen  Engineering,  Inc. 

Consulting  Engineers  &  Planners 

184  High  Street.  Boston,  Massachusetts  02110 

617/482-1870 


JOB      Af  ■^^y/'.*  T/n*  '^/     ^/a-C  •&>  JOB  No.     ^f2  2 

LOCATION SH  e  ET 0  F_ 

DATE    


CALCULATED    BY 
CHECKED  BY  _ 

TIT 


/94r 


DATE 


LE      ^*C/»/'/Tr  /-/eu£.MA^T     ^t<*.-/1? 


rionninq,    £>rig'ne  c  :  in? 

BrigMon.Mo.      TcH6l7)    782-9757 


^r.biruction     a     Moinlenonce 


INT.  NO. 


7'-.?- 


CITY EoEton_l  r„r>er  

INTERSECTION        Atlanllu  'Zje,.    &~VA\k    Street 


DATE    7ri0/50 


Day    of    WEEK  Tnursd 


INTERSECTION    TURNING    MOVEMENT    COUNT 


One 


Way 


> 


Atlantic    Aveipue 


>s, 


dh 


^ 


a' 


VEHICLES    COUNTEI 

ALL 

X 

PASS.  Cars 

TRUCKS 

(X) 

Kilk   Street 


^; 


goc^ 


WEATHER 

Sunny  &  Warn 

COUNT    TAKEN 
BY 

C.C.,    J.O.,    &  J 

_c. 

■~\  •R3 


SI 

A 


Atlantic    Avenue 


To  Contrress   St. 


Rl 


LENGTH     OF     COUNT 

TIME 

NUMBER 
OF     HOURS 

7am -6pT, 

1 1    Hours 

STREET 

ENTERING 

FLOW 

COMMENTS 

VOLUME 

PERCENT 

AvT.j-r.",.lc    /.vi-i'.-v 

.._ 

Vols 

5?.  ^ 

/-.;„1  ti-i  I.J.U      -■-.  t_ii^^ 

:^D 

)  ItLO 

'i  ,>  • ;; 

i-iilk   i>treet 

t-rl 

2\\^ 

la.o 

iU.iK    -street 

..r 

i'^l  7 

t.6 

1 

tot;  1 

\h--.h 

lou  -p 

-.ng,   Engineering,  Construcnon,    a    fvCini  e  n  jnc  e. 


-^vjj^.;   .-^nton,   Ma 


Tel.  (617  )  782-9757 

,^«,  FlC    MOVEMENT 

uN     Atlanti£  Av-enue^  ^^^IJ^  £515^^ 

7/10/80  DAYOF  WEEK_!!!^"'=""y 


^^2 


SUMMARY 

CITY  OR 

WEATHER_§S!!. 


TABLE 

TOWN      BoPton  Proper 


RECORDER  ^.£._j_J.c 

~&  J.C. 


TIME 

Atlantic   Avenue 

Atlantic    Avenue 

Milk  Sti-eet 

Kilk  Street 

TOT^ 

STARTS 

Northbound 

Southbound 

East   Bound 

Westbouna 

HALF  H 

M 

SI 

Rl 

L2            S2 

L3 

S3 

R3 

i;* 

W; 

TAL 

TOOTrSO 

/?^ 

^0 

^ 

/x/ 

/^ 

,^,? 

/ 

7 

J 

L/^i 

Tzo-eco 

r^^l 

^s 

? 

.^/^ 

/</ 

^7 

V^ 

^ 

^ 

S3c 

8:00-&-30 

n' 

u 

/9 

/f^ 

^/ 

^/ 

a 

/^ 

/^ 

f^ 

8:30-9OC 

r^4'f 

^^ 

r^^ 

/^. 

J.O 

// 

^ 

r' 

// 

b/^ 

9-00-930 

^j,f 

(>1 

/r 

/^^ 

/r 

7f 

/) 

F 

f 

r^ 

a30HC0C 

^^s^ 

sr 

/3 

//^ 

/? 

Sf 

/ 

/^ 

77 

^  -r> 

10 .00^130 

/i^ 

^7 

r 

^^ 

^/ 

3^ 

/ 

7 

/ 

4^ 

1030HIUDO 

j:n 

,r9 

// 

/^<4 

^r 

s¥ 

^ 

/^ 

9 

S3 

1  LOCH  (30 

^^1 

fr 

/^ 

/j:>- 

^ 

/<f 

/ 

/^ 

/^ 

s? 

1  \-30-iZOC 

^7/ 

1/ 

1^/ 

//f 

// 

fs 

3 

/9 

^7 

^V 

12-0OH23O 

-^<^4 

^^ 

^f^ 

/3^ 

^r 

^rf 

4 

^0 

^^ 

(/J. 

12-30-1:00 

r^c3  3 

so 

^^ 

^7 

^f 

y/ 

/ 

A9 

^f 

S/' 

r-00-^0 

^^^ 

V 

/3 

/?^ 

J/) 

vT^ 

4/ 

^f 

4r 

u 

n30-?oo 

r^/^ 

f^o 

/f 

/^^ 

3^ 

4/ 

r^? 

4/ 

^^ 

ry 

20O-23O 

/// 

^? 

// 

ff 

r^f 

^/ 

^ 

3^ 

^^ 

V/r 

230-300 

^3Ji 

sr 

/^ 

/^^ 

3^ 

ji 

J 

4^ 

// 

^7 

3.0O-330 

^^^ 

ff 

9 

/;^ 

^7. 

^f 

A^ 

VI 

,^^ 

7  3. 

330-4:00 

^/ 

3^- 

3 

//J" 

/^v 

A^ 

,^ 

SJ^ 

^f 

9/ 

4-.00-430 

S^L 

3^ 

V 

/¥/ 

//? 

/^ 

,5 

s-^ 

4J 

9J^ 

430-5:00 

rA^ 

¥/ 

/^ 

/^ 

Aff 

r^3 

^ 

U 

v/ 

/^^ 

5:00-530 

U^ 

^7 

/^ 

A2f 

/37 

A-^ 

,r 

rf 

.i^ 

//^ 

530-6«D 

V77 

4^ 

/ 

//J 

/^/ 

Jl 

/ 

7^ 

J-r 

9/ 

6O0-63O 

630-700 

-fiQI»p:20\ 

^1d 

i^G. 

37 

5'.-<)^ 

^^ 

/;iH 

-L- 

■2^1 

73 

/lOj 

730-8-00 

B^oo-azo 

<^/W9^ 

;i-?2- 

(oi 

;^^ 

^li: 

':if 

^- 

7 

/S-; 

7^ 

9:00-9-30 

9-3C-^CCC 

1000-10:30 

I030HICO 

TOTAL 

(.431 

///7 

^7/ 

3^S^ 

/  'J  7 

^-5  r  '■'. 

^J 

6?f 

s^/ 

gra; 

TOT/ 

TOTAL 
.   _  0F_  „ 

nUS- 

33^ 

S 

■?  /  ■'  ■ 

/^/^ 

7 

//c^^ 

v/:i 


Vanasse  /  Hangen  Associates,  Inc. 

Transportation  Engineers  &  Planners 

184  High  Street.  Boston.  Massachusetts  02110 

617/4820749 


INTERSECTION  TURNING  MOVEMENT  COUNT 


CITY- 


Boston,       MA 


DATE      7/26/84       pAYnf WEFK       Thursday 

INTFRSFCTION    Milk    St. /Atlantic    Ave. j^g   No.       0^23 


UCD 

rC  3 
r-IO 


492  (10) 


1757(34) 


Aquarium  Wharf 
WESTBOUND 


EASTBOUND 

Milk    Street 


STREET 

ENTERING 
VOLUME 

PERCENT 
OF   FLOW 

TIME   of  COUNT 

Atlantic    Ave. (NB) 

1560(40) 

61.0% 

5:00    -    6:00    PM 

Atlantic    Ave. (SB) 

492  (10) 

19.0% 

Milk    St.      (EB) 

285(2) 

11.0% 

PM   Peak    Hour 

Aquarium    Wharf     (WB) 

235  (0) 

5.0% 

VEHICLES    COUNTED 

ALL  VEHICLES    XXX    2572 

TRUCKS                 (XX)         52 

TOTAL 

2572(52) 

100.0% 

PERCENT  TRUCKS       2.0% 

CONSULTING  EHGiNfE''S  »«CHITtCTS 
AND  PLANNERS 


City 


2) 


JOITQJ'J    -   ic-.pfr 


INT.  NO. 


Intersection   ATLf^/^irir  Ave  ^  SrATf  St. 
^4    fd'TPD'^  1o^^)     Date  4Z£4Al  Day  of  Week  i^i^^i^dil 

2o22> 


INTERSECTION  TURMING  MOVEMENT  COUNT 


Weather 


L.Lean-  7<fi 


eafz-  lee  MS 


Count  Taken 

Ke\/iKl  CoAB(?i 


£L. 


5r/»7f  S-i 


K 


r 


? 


IZ. 


ATLftr^ie    A'^e  (J 


o, 


■5    L 


"^ 


\^^r^- 


s- 


T<tTF 


St. 


Vehicles  Counted 

AU 

X 

Pass.  Cars 

Trucks 

A 


TLO  ferric    /-( •'c 


A^ 


Length  of  Count 

Time 

Number 
of    Hours 

7flr>^-Cipry^ 

//  HQ^ 

Street 

Entering 
Volume 

Flow 
Percent 

Comments 

An ^'^71/'  A^t--    (MR) 

/O,'?'?^ 

^8% 

AT,..r'C  ^^^'    ^"^^^ 

^843 

'7 .7  .  / 

.St.^.  r^       fWB-) 

/'7  2  9 

loy^ 

Total 

1&/Z7 

100% 

STA.  NO. 


^RK  SQUARE  ASSOCIATES.  INC.  ^ 

TRAFFIC  MOVEMENT  SUMMARY  TABLE  CO  2^'^ 

Location    ArtA^/nr  A^e  ^  State    St.  City  or  Tou-n     Sq^-.to^j  -  h^QpeP, 

Date  5/2J1  leZ  Day  of  Week75LL£lDd.y     WeatherilL.^ Recorder  ^^^^^ — 


Time 

Starts 

7co/5M 

Atcanti  c  A 

/•r^^j^ 

SrAie    St. 

Total         1 

(NS)                      J 

fSB) 

CWB) 

Half  Hour    1 

L      5 

n 

U 

^'! 

5/ 

^, 

(-^  i 

^? 

-^ 

^a 

.^ 

Tally         : 

7:CXD-7:3D 

^3 

1^2 

35 

1 

26.     I<i'? 

31 

0 

6 

2J 

17 

^49 

7:30-6:00 

74 

Zi^3 

36 

5 

3/ 

29  ( 

^2 

1 

/2 

4z 

38 

8^3 

8:00-8:30 

99 

327 

n 

0> 

4/ 

4l7 

63 

3 

'? 

36 

77 

1 1  20 

8:30-9:00 

93 

25? 

43 

z 

46 

3?4 

721 

0 

/2 

24 

7"^ 

I005 

9:00-9:P 

^ 

264 

47 

3 

3? 

/49 

66 

2 

// 

^ 

47 

76^ 

9:30-10:00 

77 

2^6 

31 

2 

77 

/38 

% 

0 

// 

43 

34 

6,t^O 

10:00-10:30 

69 

2/3 

^.'^ 

3 

16 

/27 

^; 

/ 

S 

37 

24 

fG8 

10:30-11:00 

68 

209 

7.'?^ 

2 

20 

//9 

.^- 

/ 

/3 

4o 

2? 

^17 

11:00-11:30 

7^ 

206 

26 

1 

'9 

//6 

49 

/ 

f/ 

39 

24 

'fGl. 

11:33-12:00 

^? 

28Z 

42 

1 

21 

I3S 

;o 

0 

/9 

42     20 

'C80 

12:00-12:30 

^ 

2S0 

46 

; 

11 

'47 

^9 

1 

1\ 

43 

2Z 

l\o 

12:p-l:00 

73     2'77 

37 

2 

/6 

l43 

:^? 

1 

3 

39 

20 

6fO 

1:00-1:33 

7-? 

231 

^.'? 

2 

21 

in 

^s 

0 

4 

42 

22 

^99 

1:30-2:00 

77 

24/ 

33 

2 

25    /23 

^ 

1 

6 

47 

26 

646 

2:00-2:P 

6^7 

2^4 

7^ 

0 

/4 

113 

^3 

4 

^7 

7-5 

/7 

^9/ 

2:30-3:00 

79 

27/ 

34 

\ 

27 

11} 

^^ 

0 

4 

67 

24 

6Sf 

3:00-3:30 

73  i^% 

/8 

2      16    /7^ 

yo 

.^ 

B 

39 

/8 

9^7  2. 

3:3O-li:00 

8^  l^'7o 

/? 

/ 

(0 

160 

(r\ 

/ 

5 

32 

/3 

/097 

U:00-U:P 

9^7  i  730 

/S 

f 

/2 

24/ 

69 

2 

0 

36 

/g 

/23Z 

Lj  30-5:00 

103 

766 

2/ 

3 

/6 

26? 

84 

f 

/4 

4? 

24 

I3AA- 

5:00-5:33 

91 

VI 

36 

a 

Z3 

/e^ 

G2 

0 

r 

50 

3(r 

12^2^ 

5:30-6:00 

96 

i^^ 

34 

1 

28 

/76 

f2 

6) 

4 

72 

2( 

/o4'^ 

6:00-6:33 

/  / 

/ 

6:30-7:00 

AoM7«30 

|-?z 

<^/^ 

^3" 

8 

S7 

77/ 

/J7 

3 

3. 

^a 

;^/ 

yjzi' 

7:30-8:00 

(P0|^:?D 

;-K 

ir/l 

^'7 

3 

?? 

-/f^ 

/y6 

1 

2 ' 

r^ 

6"!) 

3-x.U 

8jp-9:00 

9:00-9:30 

9:30-10:00 

10:CO-10:3: 

) 

10:p-ll:0< 

> 

1 

TOTAL 

1737 

8013 

707 

4o 

7" 

4o;c 

I2;s 

24 

21/ 

921 

^97 

GRAND       : 
TOTAL 

Total 
of 

1   S  4  R 

/O?;^ 

;843 

/729 

/S/::/ 

■v.'i 


JOB        //fQ^yfinT'/ai*^/      f^/ii,C -t^ 


LOCATION 


Vanasse  /  Hangen  Engineering,  Inc. 

Consulting  Engineers  &  Planners 

184  High  Street.  Boston,  Massachusetts  02110 

617/482-1870 


CALCULATED    BY  . 
CHECKED    BY 


^^ 


JOB   No. 

^//3 

SHEET 

OF 

DATE 

DATE 

TITL 


E      'Tu^'/fi/ff  /-/i)ui£.M£*<T    C4iA^-^S 


.    ^     - - 4sU  Aftd ,  ^3u__. 

0\ 

V\ 
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Engineers  &  Planners 
eel.  Boston.  Massachusells  02110 


INTERSECTION  TURNING  MOVEMENT  COUNT 


C\TW      BOSTON,    MA 


INTERSECTION      Clinton   St. /Surface   Rd. 


.DATE 


Zli£lH__DAYof  WFFK    Thursday 
JOB    No        0923 


STREET 

ENTERING 
VOLUME 

PERCENT 
OF   FLOW 

TIME    of  COUNT 

Surface    Rd.     (NB) 

480 

30.2% 

8:00    -    9:00- AM 

Surface    Rd .     (SB) 

818 

51.5% 

Coipjnercial    St.      (EB) 

66 

4.1% 

Ml   Peak    Hour 

Cominercial    St.     (MB) 

225 

14.2% 

^ 

VEHICLES    COUNTED 

ALL   VEHICLES    XXX1589 

TRUCKS                  (XX)    -- 

TOTAL 

1589 

100.0% 

PERCENT   TRUCKS      —      % 

Tfansponalion  Engineers  & 
184  High  Sifeel.  Boston.  M; 


Planners 
Massachusetts  02110 


INTERSECTION  TURNING  MOVEMENT  COUNT 


CITY. 


BOSTON,    MA 
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886 
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Surface    Rd .     (SB) 
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32.5% 

Commercial    St.     (EB) 

248 

12.5% 

PM   Peak    Hour 

Coirmercial    St.     (VJB) 
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10.4% 

V. 

VEHICLES    COUNTED 

ALL   VEHICLES    XXX    1987 

TRUCKS                  (XX)       -- 

TOTAL 

1987 

100.0% 

PERCENT  TRUCKS    --        % 
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Vanasse  /  Hangen  Engineering,  Inc. 

Consulting  Engineers  &  Planners 

184  High  Street,  Boston,  Massachusetts  02110 

617/482-1870 
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Vanasse  /  Hangen  Engineering,  Inc. 

Consulting  Engineers  &  Planners 

184  High  Street,  Boston.  Massachusetts  02110 

617/482-1870 
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Traffic    Control    Systems 

Planning,  Engineering,   Construction    a     Molntenonce 
Brighton,  Ma.     Tel.  (617)   782-9757 
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CITY li.Ploi'-Prarfij: 
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Vanasse  /  Hangen  Associates,  Inc. 

Transponation  Engineers  &  Planners 

184  High  Slreel.  Boston.  Massachusetts  02110 

617/482-0749 


INTERSECTION  TURNING  MOVEMENT  COUNT 


PITY        Boston,       MA 


INTERSFCTION      ^^^^    St. /Surface    Road 


DATE  V26/84 


.DAY of  WEEK      Thursday 
.JOB   No     °^" 


Milk    Street 
WESTBOUND 


EASTBOUND 

Milk    St. (One    Way) 


STREET 

ENTERING 
VOLUME 

PERCENT 
OF   FLOW 

TIME   of  COUNT 

Surface    Rd.     (NB) 

740 

46.1% 

8 :00    -    9  :00    AM 

Surface    Rd.      (SB) 

715 

44.6% 

Milk    St.     (EB) 

145 

9.0% 

AM   Peak    Hour 

Milk    St.      (WB) 

4 

0.3% 

VEHICLES   COUNTED 

ALL  VEHICLES    XXX1604 

TRUCKS                 (XX) 

TOTAL 

1604 

100.0% 

PERCENT  TRUCKS               % 

VJH 
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Vanasse  /  Hangen  Engineering,  Inc. 

Consulting  Engineers  &  Planners 

184  High  Street,  Boston.  Massachusetts  02110 
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Vanasse  /  Hangen  Engineering,  Inc. 

Consulting  Engineers  &  Planners 

184  High  Street.  Boston,  Massachusetts  02110 

617/482-1870 
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Vanasse  /  Hangen  Engineering,  Inc. 

Consulting  EngineefS  i  Planners 

184  High  Street.  Boston.  Massacfiusetts  02110 
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Vanasse  /  Hangen  Engineering,  Inc. 

Consulting  Engineers  &  Planners 

184  High  Street,  Boston,  Massacfiusetts  02110 
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Vanasse  /  Hangen  Engineering,  Inc. 

Consulting  Engineers  &  Planners 

184  High  Street,  Boston,  Massachusetts  02110 

617/482-1870 
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-Troffic    Control    Systems 

Flaming,   Engineering,    Construction     8      Molnlenance 
Brighton,  Mo.      Tel.  (61  7  )    7  82-9757 

INT.  N0.JI7 
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Bo? ton   Prorfr 
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/^ 

y^ 
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9 
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f^ 

? 
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rf 

/r 

-7 

^ 

^ 

r 

/< 

^?., 

11:30-1200 

/? 

-^.tI 

r 

-^ 

/A^ 

// 

/.< 

y 

4Z 

Jl 

r 

/ 

^7/ 

I2.0OH230 

'9 

^,7^ 

^ 

'  ^ 

/a7 

/^ 

/3 

rf- 

/ 

3 

^ 

/: 

y^J 

12:30-100 

/^ 

c^U 

,? 

/f 

/o^ 

/3 

/^ 

7 

^ 

sT 

/-^ 

// 

/^ 

1.00-130 

f^O 

^of 

r 

,? 

//^ 

/^ 

/,r 

J 

/ 

^ 

:? 

7 

f^ 

130-200 

/<^ 

/^^ 

y^ 

^ 

/OP- 

/•^ 

// 

r 

rA 

c^ 

:r 

^ 

JA 

Z00-23O 

/^ 

<=^vr/ 

9 

^ 

/^■^ 

/^ 

/.f 

// 

/ 

/; 

7 

//) 

V/ 

2:30-3O0 

// 

,^v(^ 

// 

-7 

/,-^f 

/^ 

/^ 

7 

J^ 

3 

// 

/^ 

V7 

3:00-3:30 

/3 

-^rv^ 

f 

(^ 

/^/< 

/^ 

9 

>^ 

3 , 

.< 

/^ 

9 

^7 

3:30-4:00 

7 

.-?^f 

^> 

^ 

/7  3 

,^ 

/ 

,-i 

M 

^ 

^^ 

.f 

.rJ- 

4.00^30 

/^ 

4<?/ 

// 

// 

^z;/ 

'  // 

3</' 

.r 

/? 

^; 

y 

// 

/^^. 

4:30-6:00 

// 

V^/ 

Jr 

,r 

^/^ 

7 

.^9 

/> 

h  7 

T 

7 

/^ 

7/ 

5:00-5:30 

y 

■■^t9 

f 

,^ 

//</ 

/^ 

/cP- 

y 

^ 

f 

/'^ 

/7 

v-r^ 

5:30-6:00 

/. 

-J^/ 

// 

^ 

/^? 

jp- 

/f- 

.-r 

.? 

,r 

'  7 

/r^ 

,^^ 

6O0-630 

/ 

/ 

' 

630-700 

J^M7  30 

;t/ 

7^1 

32. 

-^■/ 

?5-/ 

f'i 

// 

// 

3 

/; 

rJ 

7--5 

/'j5^ 

7:30-8:00 

800-830 

^oftbo 

i-/ 

^37 

n-z. 

/^ 

^^t) 

A^ 

<^3 

/y 

:jo 

^ 

/5 

Ji^ 

/j5-^:5' 

9:00-9:30 

9  50-ICOO 

10:0CM0:3C 

10:30-1100 

TOTAL 

-  V  .<■'  f- 

^.^J/ 

c;io^ 

/^7 

i-^^r 

\^ 

^ 

/// 

yo 

/o/ 

A5/ 

^l^ 

GRAN 
TOTA 

TOTAL 
.    -  0F_  _ 

^-67^ 

7 

V. 

ii^^^ 

V^^ 

0 

O'-^J' 

-^ 

//^^ 

Vanasse  /  Hangen  Associates,  Inc. 

Transportaiion  Engineers  &  Planners 

184  High  Street.  Boston,  MassacMusetts  02110 

617/4820749 


INTERSECTION  TURNING  MOVEMENT  COUNT 

riTV  Boston,    MA DATF      3/2/84  PAYnf  WFFK    Friday 

INTERSECTION        Atlantic   Ave.     &    E.    India    Row jOB   No.    0751 


N 


STREET 

ENTERING 
VOLUME 

PERCENT 
OF   FLOW 

TIME   of  COUNT 

Atlantic    Ave.        (NB) 

815(19) 

56.4% 

8:00    -    9:00    AM 

Atlantic    Avp.         (SR) 

513  fl2) 

3  5.55^ 

E.India    Row     (EB) 

31(0) 

2.1% 

AM    Peak    Hour 

E.India    Row     (WB) 

87(1) 

6.  0% 

VEHICLES   COUNTED 

ALL  VEHICLES    XXX  1446 

TRUCKS                  (XX)        32 

TOTAL 

1446 (32) 

100. 0% 

PERCENT  TRUCKS       2.2% 

Vanasse  /  Hangen  Associates,  Inc. 

Tiansportaiion  Engineers  &  Planners 

184  High  Street.  Boston.  Massactiusetts  02110 

517/482-0749 


INTERSECTION  TURNING  MOVEMENT  COUNT 

riTY  Boston,    MA DATF         3/1/84      DAYof  WEEKThursdary 

INTERSECTION      Atlantir    Ave.     R    F. .     Tndi^q    Rnw JOB    No 07^1 


N 


STREET 

ENTERING 
VOLUME 

PERCENT 
OF   FLOW 

TIME   of  COUNT 

Atlantic    Ave.      (NB) 

1389  (22) 

66.7% 

4:30    -    5:30    PM 

Atlantic   Ave.     (SB) 

495(3) 

23.8% 

E.     India    Row     (EB) 

156 (0) 

7.5% 

PM    Peak    Hour 

E.     India    Row     (WB) 

44  (0) 

2.0% 

VEHICLES    COUNTED 

ALL   VEHICLES    XXX     2084 

TRUCKS                   (XX)          25 

TOTAL 

2084 (25) 

100.0% 

PERCENT  TRUCKS      1.2% 

Triffic    Control     SysUms 

Planning,   Engineering,    Construction    5     S'cintenance 
Brighton,  Ma.      Tel.  (617 )   782-9757 


INT.  NO.__ai 


City  Boston   Proper 

I N  T  E  R  S  E  C T 1 0  N  j^^jip  _3.  j-ej. +^  j_j^ _p_^ _p^ _^^f;^_j. 

_Rd. 

DATEj Vl6d_12/7i' DAY    OF    WEEKrri_a_« 


INTERSECTION    TURNING    MOVEMENL.  COUNT 


J.   T.   f.    Surface   Rd, 


WEATHER 


COUNT     TAKEN 
BY 

TP   f:   J  T 


VEHICLES    COUNTED 

ALL 

X 

PASS.  CARS 

TRUCKS 

(X) 

J.   F.   F.    Surface   P' 


STREET 

ENTERING 

FLOV/ 

COMMENTS 

VOLUME 

FERCENT 

Surfa<^e    Rd .    SB 

'^v-^^ 

-^.0-; 

Surface    Rd .    NB 

iiB48 

•71  .7:, 

Indi"    Street    WB 

1  101 

6.0^ 

Indi"    Street    EP 

1  -,-^0 

7  .-' =^ 

TOTAl 

1  ""  Ci 

^^^^'              Brighton,    Ma.       Tel.  1617  )   7  =2- 5757 

^RAFFiC    MOVEMENT    SUMMARY    TABLE 

Location      In^la    street    ^    J.    F.    r.    S^rfret    e^                                  CITY    OR    T0WN_p23l5ri.Er2f£T          ' 

DATE  11^16  ;  i^/:j9     day  of  WEEK_?rJ^- J'^-^  WEATHER ci^a_r^_    RECORDER  tp  ^  j^i    ' 

Cold                           ^  /0^3     ' 

TIME 

Surface    RH . 

Surface    Rd . 

India  Stre-jt. 

TnH^  p    S*  re^f^-^ 

T0T£ 

STARTS 

Southbound 

northbound 

'Ve.st  bound 

"0  e:|  ViOM*^*^ 

HALF  H 

M 

s     s 

S 

^ 

s 

\ 

0 

4 

". 

TAL 

7:00-730 

^ 

/,t:> 

.^^'f 

9 

2>y 

y/ 

^ 

/^ 

^-^ 

7:30-8O0 

/? 

/PC- 

^y7 

/o 

^ 

y^' 

'^ 

^/ 

^-<r. 

/-y^ 

8:00-8:30 

// 

^/rJ' 

vy/ 

/-7 

yy 

yy 

^ 

/-' 

-^y 

7^-.' 

8:30-900 

// 

/^9 

:?/'' 

'  yy 

-?y 

y  -" 

,/ 

Q 

.y<- 

^'-y^ 

9-00-9-30 

/^' 

y^^ 

^^.y^ 

V 

yo 

?/ 

■^ 

/•'-. 

-v^'^ 

y  '~i 

9.30-i0:0C 

/J? 

/?v 

ri// 

y 

.^6- 

yy 

y 

y^ 

yy 

yyp- 

10  00H030 

// 

/9^ 
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yy 

-v 

^ 

-^,  *-'> 

y-:-. 

1030-1 1;00 

// 

/VV 

-?.--? 
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y.y 

^y 
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// 

_^^: 
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1  i.oo-i  1:30 

AJ 

PO/O 

-V'/ 

yy 
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^y 

y 
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-;:/) 

yy- 

11:30-1200 

/v/ 

-.-^r/  y 

3/^7 

yy 

^0 

yp 

yy 

/<i^' 

yy 

yy7 

I2-0CH230 

/7 

^^V 

^y^ 

/? 

^^j 

yy^ 

9 

i- 

•^/>, 

yy 

l2:30-l-00 

/o 

^'/^ 

^.;'.2 

// 
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yv 

/y 

^^ 

^f 

yy- 

|:00i):30 

0 

,-^/^. 

-?/M^ 
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^0 

yy 

('y 

-^ 

>:5- 

^y> 

130-200 

^ 

.^^^ 

-y<>< 

ry 

yy 

yy 

a 

-^• 

yy 

<^, 

200-2:30 

^f 

^6'^ 

.P'y'^ 

9 

79 

/  9 

y-? 

// 

.-?y 

^^- 

2:30-300 

c^"* 

-P^^.^ 

-^'y--' 

y 

yy 

yy 

-S" 

^ 

■^^ 

^^. 

3:00-3:30 

/^ 

^// 

-?^'-.-^ 

iy- 

yy 

yy 

/^.' 

yy 

^v 

y:^.- 

3:30-4:00 

-,'0 

^-..^ 

y.-< 

yy 

yy 

.y"^ 

^ 

-y 

y^' 

9y, 

4:00^30 

v^ 

-s/^ 

./'9'? 

^5" 

'^ 

yy 

<7 

^ 

yy 

yy9 

4:30-5:00 

/V 

^'Va 

• 

y-9j 

yy 

y(. 

yy. 

y- 

V 

y/ 

y^y 

5:00-530 

^ 

-^^S' 

^rPA 

ys 

yo 

yy 

-^ 

y. 

'Oy, 

yyc- 

530-6.00 

/^ 

^o'f 

-^yo 

yy 

-?/ 

/.:: 

9 

^ 

yy 

yc '.- 

6O0-630 

630-700 

/p^30 

-y'j' 

>Ve5 

iP 

^J    i 

■P 

31 

/f 

^ 

/7 

7.30-8:00 

8:00-830 

^^^/foo 

3i 

cf//^ 

im 

3? 

li 

21? 

^       ^ 

?^f 

9:00-9:30 

930-1000 

1 

1 

1 

1 

I00CM0:3C 

I0  30HI:C0 

TOTAL 

-7  -7    . 
.  ^  /  "■■ 

'S  y  ^'-' 

\   -^  lJ  '  > 

^:~~r  ..■' 

9o^. 

.  -.  _ 

GRA 
TOT 

TOTAL 
.   „  0F„  „ 

Jl'  .^' 

^^^ 

s^  y. 

r 

.'  ,       il-' 

-T-    u 

/y/ 

PlhmnO^  EKGIfiEERmC  £  DEVELOP[.;EfiT 

MnT.  NO.  *  7/30&31/79 


CITY 

tioston   -Proper 

INTERSECTION 

Pearl   Street 
Purcha?^p    Str-f 
DAY  OF  WEEK 

&. 

Thur- 

DATE 

-Fri 

INTERSECTION    TURNING    MOVEMENT   COUNT    '^39  bra  /^(^Q^ 


Purchase 


Pearl  Street 


/ 


£. 


U     L 


VEHICLES  COUNTED 

ALL 

X 

PASS.  CARS 

TRUCKS 

(X) 

Street 


5^ 


Expressway 


WEATHER 

Fair 


COUNT     TAKEN 
BY 

w.c. 


LENGTH     OF     COUNT 

TIME 

NUMBER 
OF     HOURS 

7am- 6pm 

11    hours 

STREET 

ENTERING 

FLOW 

COMMENTS 

VOLUME 

PERCENT 

-"n-rphac-p    S+ .              SB 

«SW3 

^^.b 

--pari     St.                     £.b 

16 

'0.2 

TOTAL 

Of  QQ 

100.0 /a 

l-'LAKCKiG  tCGIuEERlCGS:  ULVELOPf.'.ENT  sta.nqj: 

TRAFFIC    MOVEMENT   SUMMARY  TABLE 

LOCATION    Pearl  Stre_et_&_Purc2mse  Street CITY  OR  TOWN  _Bo_ston_Pro£er_ 

DATE  7/30&3I/79     DAY  OF  ^EEK 2^r_-F£}  WEATHER  Jf.^!  _  RECORDER _Wj^^^ 


-frQ^ 


TIME 

Purchase      St. 

Pearl      Street 

TOTAl 

STARTS 

Southbound 

Eastbound 

HALF  HOt 

M 

.i 

<^ 

^f 

TALL"! 

7!00-7:30 

.?^-r 

f 

/ 

?^r 

7:30-800 

^VS" 

£iO 

/ 

-^/^ 

8:00-830 

r^^ 

^^ 

^ 

s:?. 

8:30-9:00 

^oa 

^2 

0 

^^^ 

9:00-9:30 

V^c5 

n 

0 

^/li 

»:3o-io:oo 

.3ir 

7 

1 

3^ 

10:0010:30 

3^9 

^^ 

0 

sS 

10:30-11:00 

Q16- 

/^ 

<iP 

^^ 

II  00-11  30 

a,?-? 

r3^ 

0 

Z6 

11.30-1200 

3\^ 

I7K 

0 

S3 

IZ:00-I230 

3^7 

/^ 

c 

H&. 

12:30-  1:00 

J^D 

/^ 

0 

35 

1:00-1.30 

J6<S 

^3 

£> 

3€ 

1:30-200 

jyf 

c^y 

/ 

3^ 

2:002:30 

37^ 

/^ 

a 

3t 

2:30-300 

3^7 

o?a 

0 

37 

300-330 

3^P. 

C56 

3 

5^ 

3:30-4:00 

y^^ 

p./ 

3 

HS. 

4:00-4:30 

^^s 

1  ^ 

/ 

VV 

4:30-5:00 

vy^ 

/v 

J2 

y^' 

5:00-5:30 

V/3 

// 

£P 

Vo? 

5:30-6.00 

,7^f 

/? 

J 

.'?: 

6:00-6  30 

6:30-7  00 

7:00-730 

7:30-8  00 

8:00-8  30 

830- 9  00 

9:00  930 

9:30-10:00 

10001030 

10:30-11  00 

TOTAL 

^n^ 

JfS 

/6 

GRANl 
TOTA 

TOTAL 

OF 
L  S    ft  R 

'^S93 

/(^ 

?^^ 

rj:i 


MECHANICAL  RECORDER  COUNT  RECORD 

CALCULATED  BY       PD/SS DATE    1 9  December  81 

CITY/ TOWN  ^ 


Boston 


STATE 


MA 


Vanasse  /  Hangen  Associates,  Inc. 

Transportation  Engineers  &  Planners 

184  High  Street.  Boston.  Massachusetts  02110 

617/4820749 


LOCATION ;  Central  Artery  Off  Ranp  at  Atlantic  Ave/ 
□,B     Northbound  JOB  No    0121-10  ^^'^f'^'f- 


\   MONTH 
TIME\    11/81 

Sun. 

Mon. 

16 

Tue. 

17 

Wed. 

18 

Thu, 

19 

Fri. 

20 

Sat. 

TOTAL 

12-  1    A.M. 

53 

46 

99 

1  -  2  A.M. 

21 

28 

49 

2-3  A.M. 

28 

38 

66 

3-4   A.M. 

21 

16 

37 

4-5  A.M. 

35 

24 

59 

5-  6   A.M. 

125 

114 

239 

6-7  A.M. 

336 

328 

664 

7-  8  A.M. 

-575 

632 

1207 

8-  9  A.M. 

1110 

1004 

2114 

9-10  A.M. 

767 

687 

1454 

10-11   A.M. 

430 

412 

842 

11  -12  NOON 

386 

445 

497 

1328 

12-  1    P.M. 

401 

419 

435 

1255 

1  -  2  P.M. 

315 

318 

336 

969 

2-3   P.M. 

331 

326 

344 

1001 

3-4  P.M. 

468 

583 

625 

1676 

4-5  P.M. 

459 

729 

829 

2017 

5-6  P.M. 

694 

714 

485 

1893 

6-7  P.M. 

330 

308 

679 

1317 

7-  8  P.M. 

212 

279 

389 

880 

8-9  P.M. 

126 

162 

106 

394 

9-10  P.  M. 

100 

142 

80 

322 

10-11  P.M. 

111 

103 

61 

275 

11  -  12  MID. 

62 

96 

39 

197 

TOTAL 

3995 

8125 

8234 

20354 

Avg.  Sat 


.Avg.Sun.. 


.Avg.  Weekday       8,234 


59 


MECHANICAL  RECORDER  COUNT  RECORD 

■  fy  *  I  CALCULATED  BY  CT DATE    10  December  81 

■■■■■  CITY/ TOWN. 


Boston 


STATE 


MA 


Vanasse  /  Hangen  Associates,  Inc. 

Transportation  Engineers  &  Planners 

184  Hign  Street.  Boston.  Massachusetts  02110 

617/482-0749 


LOCATION:   Northern  Avenue  Bridge 

DIR.   Total JOB  Ng    0121-10  SHEET  1      OF    1 


\  MONTH 
TIMEX   ii/Bi 

Sun. 

15 

Mon. 

16 

Tue. 

17 

Wed. 

18/11 

Thu. 

12 

Fri. 

13 

Sat. 

14 

TOTAL 

12-  1  A.M. 

399 

98 

90 

107 

76 

137 

243 

1150 

1  -  2  A.M. 

169 

29 

43 

32 

42 

76 

132 

523 

2-  3  A.M. 

220 

31 

17 

36 

18 

84 

137 

543 

3-4  A.M. 

35 

21 

12 

19 

20 

35 

34 

176 

4-5  A.M. 

17 

42 

39 

42 

39 

37 

27 

243 

5-  6  A.M. 

26 

192 

149 

143 

180 

169 

46 

905 

6-7  A.M. 

40 

489 

427 

416 

502 

529 

104 

2507 

7-  8  A.M. 

76 

989 

1044 

998 

1125 

1114 

227 

5573 

8-  9  A.M. 

92 

1359 

1416 

1237 

1470 

1373 

312 

7268 

9-10  A.M. 

129 

1143 

1025 

1084 

1249 

1124 

330 

6084 

10-11  A.M. 

194 

799 

811 

738 

726 

926 

504 

4688 

11  -12  NOON 

356 

754 

905 

862 
t 11/18 

1076 

1085 

614 

5652 

12-  1  P.M. 

662 

916 

1029 

i  ii/ii 

897 

1147 

1321 

745 

6607 

1  -  2  P.M. 

676 

831 

1932 

945 

1163 

1062 

826 

6535 

2-3  P.M. 

784 

888 

991 

972 

1183 

1368 

889 

7075 

3-4  P.M. 

746 

1179 

1211 

1055 

1343 

1448 

985 

7967 

4-5  P.M. 

799 

1481 

1308 

1076 

1639 

1744 

972 

9019 

5-6  P.M. 

759 

1563 

1568 

1107 

1793 

1591 

907 

9288 

6-7  P.M. 

548 

999 

1022 

826 

1175 

1218 

1040 

6828 

7-  8  P.M. 

523 

668 

703 

757 

772 

1044 

1069 

5536 

8-9  P.M. 

378 

524 

605 

582 

673 

867 

1032 

4661 

9-10P.M. 

231 

529 

460 

529 

607 

824 

909 

3985 

10-11  P.M. 

198 

369 

406 

484 

473 

719 

784 

3433 

11  -  12  MID 

138 

225 

323 

269 

392 

668 

750 

2765 

TOTAL 

8075 

16018 

16636 

15213 

18892 

20563 

13614 

109011 

Avg.  Sat.__J^:^ 


Avq.Sun.  ^'"^^ 


.Avg.  Weekday      20,56  3 


-  63 


T 


MECHANICAL  RECORDER  COUNT  SUMMARY 


VANA3SE  HANSEN  ASSOCIATES. INC.  LOCATION:  SURFACE  RD  20"  S  STATE  ST 

TRANSPORTATION  ENGINEERS  ?-.  PLANNERS  BOSTON,  MA. 

184  HIGH  STREET, BOSTON  MA  02110              DIRECTION:  TOTAL 

617-482-1B70  COUNT  INTERVAL:  60       minates 

CALCULATOR:  WPA    JOB  NO:  0923                START  TIME:  4:00  P.M. 

DATE:   7/25  YEAR:  1984  (WEDNESDAY)        END  TIME:  4:00  A.M.  WKDY 

HRLY 

TIME     SUN  MON  TUES  WED  THUR      FRI  SAT  TOTAL  AVG 

AM 

12-01   O  0  0  O     -  473      485  0  958  479 

01-02   O  0  0  0  313      371  O-  6B4  342 

02-03   0  0  0,6  164      235  0  399  200 

03-04   O  .0  O  O  90       75  0  165  83 

04-05   0  O  0  O  28       O  O  28  28 

05-06   0  O  0  O  79       0  O  79  79 

06-07   0  0  0  0  418      0  0  418  418 

07-08   0  0  0  0  848      0  0  848  848 

08-09   0  0  0  0  733      0  0  733  733 

09-10   0  0  0  0  804      0  0  804  804 

10-11   0  0  0  0  1219     0  O  1219  1219 

11-12N  0  0  0  0  1360     0  0  1360  1360 

FM 

12-01   0  0  0  0  1148     0  O  1148  1148 

01-02   0  0  0  0  1190     0  O  1190  1190 

02-03   0  0  0  0  1177     0  O  1177  1177 

03-04   0  0  0  0  1579     0  0  1579  1579 

04-05   0  0  0  1788  1953     0  O  3741  1871 

05-06   0  0  0  2002  1760     0  O  3762  1881 

06-07   0  0  0  1539  1300     0  0  2S39  1420 

07-08   0  0  0  1172  1014     0  0  2186  1093 

08-09   0  0  0  957  8S1      O  O  1838  919 

09-10   0  0  0  870  850      0  O  1720  860 

10-11   0  0  0  757  892      0  O  1649  825 

11-12M  0  0  0  583  675      0  O  1258  629 


TOTAL 


9668 


21165 


1166 


31999 


21589 


AVERAGE  WEEKDAY  DAILY  TRAFFIC: 


21589 


VEHICLES  PER  DAY  (VPD) 


AM 

7. 

PEAK 

MIDDAY 

PEAK 

OF 

HOUR 

PEAK 

HOUR 

ADT 

FACTOR 

HOUR 

(VPH) 

(7.) 

(PHF) 

(VPH) 

848 

4   7. 

0 

2170 

AM  PEAK 

HOUR: 

7:00-  8: 

00   M'DAY  1 

AVERAGE 

SATURDAY:    0 

VPD 

7. 

PEAK 

PEAK 

OF 

HOUR 

HOUR 

ADT 

FACTOR 

(VPH) 

(.'/.) 

(PHF) 

7. 
OF 
ADT 
(7.) 


U 


0   7. 


SATURDAY  PEAK  HOUR: 


11:00-12:00 


PEAK 

PM 

7. 

PEAK 

HOUR 

PEAK 

OF 

HOUR 

FACTOR 

HOUR 

ADT 

FACTOR 

(PHF) 

(VPH) 

(7.) 

(PHF; 

0 

2002 

9 

7. 

0 

i:00-  16: 

:00PM  PEAK 

HOUR: 

17:00-  18:' 

AVERAGE 

SUNDAY: 

7. 

0 

VPD 

PEAK 

PEAK 

OF 

HOUR 

HOUR 

ADT 

FACTOR 

(VPH) 

(7.) 

(PHF) 

0 

0 

7. 

0 

SUNDAY  PEAK  HOUR: 

11: 

00 

-12:00 

■v.'i 


MECHANICAL  RECORDER  COUNT  RECORD 

CALCULATED  BV       PD/SS DATE     19  November  81 

STATE, 


CITY/ TOWN-. 


Boston 


MA 


Vanasse  /  Hangen  Associates,  Inc. 

Transportation  Engineers  &  Planners 

184  Hiqn  Street,  Boston.  Massactiusetts  02110 

617M82-0749 


LOCATION ^^^"''^^  Ave.   South  Of     Ranp/NortJiem  Ave. 
DiR      Northbound  jpg  ^^    0121-10  sheet     1  of   1 


\   MONTH 
TIMEV   ^^/^^ 

Sun. 

Mon. 

16 

Tue. 

17 

Wed. 

18 

Thu. 

19 

Fri. 

20 

Sat. 

TOTAL 

12-  1    A.M. 

112 

133 

245 

1  -  2  A.M. 

47 

90 

137 

2-3  A.M. 

62 

65 

127 

3-4   A.M. 

44 

51 

95 

4-5  A.M. 

76 

83 

159 

5-6  A.M. 

234 

194 

428 

6-7  A.M. 

505 

616 

1121 

7-  8  A.M. 

1114 

1203 

2317 

8-  9  A.M. 

1204 

1245 

2339 

9-10  A.M. 

989 

nil 

2093 

10-11  A.M. 

823 

920 

1743 

11  -12  NOON 

911 

951 

1020 

2882 

12-  1    P.M. 

922 

849 

926 

2697 

1  -  2  P.M. 

820 

888 

933 

2641 

2-3  P.M. 

946 

851 

907 

2704 

3-4  P.M. 

1032 

1044 

1277 

3353 

4-5  P.M. 

1215 

1307 

1451 

3973 

5-6  P.M. 

1354 

1244 

1441 

4039 

6-7  P.M. 

868 

788 

1511 

3167 

7-  8  P.M. 

499 

539 

692 

1730 

8-9  P.M. 

300 

446 

401 

1147 

9-10P.M. 

249 

301 

327 

877 

10-11  P.M. 

183 

201 

260 

644 

11-  12  MID. 

137 

189 

180 

506 

TOTAL 

9436 

14801 

17037 

41274 

Avg.  Sat._ 


.Avg.Sun. 


.Avg.  Weekday       17,037 


65   - 


MECHANICAL  RECORDER  COUNT  SUMMARY 


VANhHSE  HANGEN  associates, INC. 

TRANSPORTATION  ENGINEERS  St  PLANNERS 

1S4'HIGH  STREET, BOSTON  MA   02110 

617-482-1870 

CALCULATOR:  WPA    JOB  NO:  0923 

DATE:   7/25    YEAR:  1984   (WEDNESDAY) 


LOCATION:  SURFACE  RD  20'  S  STATE  S"T". 

BOSTON,  MA. 

DIRECTION:  NORTHBOUND 

COUNT  INTERVAL:    60       minutes 

START  TIME:  4:00    P.M. 

END  TIME:    4:00    A.M.       WKDY 


TIME 

SUN 

MON 

TUES      WED 

THUR 

FRI 

SAT 

TOTAL 

nr.i_T 
AVG 

AM 

12-01 

0 

0 

0 

0 

171 

176 

0 

347 

174 

01-02 

0 

0 

0 

0 

74 

116 

0 

190 

95 

02-03 

0 

0 

0 

0 

55 

85 

0 

140 

70 

03-04 

0 

0 

0 

0 

22 

30 

0 

52 

26 

04-05 

0 

0 

0 

0 

0 

0 

0 

0 

0 

05-06 

0 

0 

0 

0 

0 

0 

0 

0 

0 

06-07 

0 

0 

0 

0 

0 

0 

0 

0 

0 

07-08 

0 

0 

0 

0 

0 

0 

0 

0 

0 

08-09 

0 

0 

0 

0 

0 

0 

0 

0 

0 

09-10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10-11 

0 

0 

0 

0 

575 

0 

0 

575 

575 

11-12N 

0 

0 

0 

0 

612 

0 

0 

612 

612 

PM 

12-01 

0 

0 

0 

0 

448 

0 

0 

448 

448 

01-02 

0 

0 

0 

0 

474 

0 

0 

474 

474 

02-03 

0 

0 

0 

0 

500 

0 

0 

500 

500 

03-04 

0 

0 

0 

0 

831 

0 

0 

831 

•  831 

04-05 

0 

0 

0 

1091 

1053 

0 

0 

2144 

1072 

05-06 

0 

0 

0 

1275 

1047 

0 

0 

2322 

1161 

06-07 

0 

0 

0 

759 

668 

0 

0 

1427 

714 

07-08 

0 

0 

0 

441 

375 

0 

0 

816 

408 

08-09 

0 

0 

0 

371 

372 

0 

0 

743 

372 

09-10 

0 

0 

0 

315 

329 

0 

0 

644 

322 

10-11 

0 

0 

0 

270 

308 

0 

0 

578 

289 

11-12M 

0 

0 

0 

225 

256 

0 

0 

481 

241 

TOTAL 

0 

0 

0 

4747 

8170 

407 

0 

13324 

.  8495 

AVERAGE  WEEKDAY  DAILY 

TRAFFIC:    8495     VEHICLES  PER 

DAY  (VPD) 

AM 

7. 

PEAK 

MIDDAY 

•/. 

PEAK 

PM 

7. 

PEAK 

PEAK 

OF 

HOUR 

PEAK 

OF 

HOUR 

PEAK 

OF 

HOUR 

HOUR 

ADT 

FACTOR 

HOUR 

ADT 

FACTOR 

HOUR 

ADT 

FACTOR 

tVPH) 

(•/.) 

(PHF) 

(VPH) 

(•/.) 

(PHF) 

(VPH) 

(7.) 

(PHF) 

0        0   7. 
AM  PEAK  HOUR: 


0  1053      12  7.       0         1275       15  7.      0 

■l:00-  0:00   M'DAY  PEAK  HR:   15:00-  16: 00PM  PEAK  HOUR:   17:00-  18: 0' 


AVERAGE 

SATURDAY: 

0 

VPD 

7. 

PEAK 

PEAK 

OF 

HOUR 

HOUR 

ADT 

FACTOR 

(VPH) 

(7.) 

(PHF) 

AVERAGE 

SUNDAY; 

:     0 

VPD 

7. 

PEAK 

PEAK 

OF 

HOUR 

HOUR 

ADT 

FACTOR 

(VPH) 

C'l) 

(PHF) 

0  0   7. 

SATURDAY  PEAK  HOUR: 


11:00-12:00 


0  0 

SUNDAY  PEAK  HOUR: 


7.  0 

11:00-12:00 


MECHANICAL  RECORDER  COUNT  SUMMARY 


VANA33E  HANGEN  ASSOC  I ATES, INC. 
TRANSPORTATION  ENGINEERS  ?.-  PLANNERS 
1S4  HIGH  STREET. BOSTON  MA   02110 


LOCATION:  SURFACE. RD.  20 

BOSTON  MA. 

DIRECTION:  SOUTHBOUND 


5  STATE  ST. 


617-49 

2-1S70 

COUNT  INTE 

RVAL 

.; 

60- 

mi  nutes 

CALCULATOR: 

aIPA 

JOB 

NO: 

0923 

START  TIME 

:  4: 

00 

P.M. 

DATE: 

7/ 

-25 

year:  1984 

(WEDNESDAY) 

END  TIME: 

4: 

00 

A.  M. 

WKDY 
HRLY 
AVG 

TIME 

SUN 

MON 

TUES 

WED 

THUR 

FRI 

SAT 

TOTAL 

AM 

12-01 

0 

0 

0 

0 

302 

309 

0 

611 

306 

01-02 

0 

0 

0 

0 

239 

255 

0 

494 

247 

02-03 

0 

0 

0 

0 

109 

150 

0 

259 

130 

03-04 

0 

0 

0 

0 

68 

45 

0 

113 

57 

04-05 

0 

0 

0 

0 

2B 

0 

0 

2S 

28 

05-06 

0 

0 

0 

0 

79 

0 

0 

79 

79 

06-07 

0 

0 

0 

0 

418 

0 

0 

418 

418 

07-08 

0 

0 

0 

0 

B48 

0 

0. 

843 

84S 

oe-09 

0 

0 

0 

0 

733 

0 

0 

733 

733 

09-10 

0 

0 

0 

0 

804 

0 

0 

804 

804 

10-11 

0 

0 

0 

0 

644 

0 

0 

644 

644 

11-12N 

0 

0 

0 

0 

748 

0 

0 

748 

748 

PM 

12-01 

0 

0 

0 

0 

700 

0 

0 

700 

700 

01-02 

0 

0 

0 

0 

716 

0 

0 

716 

716 

02-03 

0 

0 

0 

0 

^77 

0 

0 

677 

677 

03-04 

0 

0 

0 

0 

748 

0 

0 

748 

748 

04-05 

0 

0 

0 

697 

900 

0 

0 

1597 

^  798 

05-06 

0 

0 

0 

727 

9  30 

•  0 

0 

1657 

829 

06-07 

0 

0 

0 

780 

632- 

0 

0 

1412 

706 

07-03 

0 

0 

0 

731 

639 

0 

0 

1370 

685 

08-09 

0 

0 

0 

586 

509 

0 

0 

1095 

548 

09-10 

0 

0 

0 

555 

521 

0 

0 

1076 

538 

10-11 

0 

0 

0 

487 

5S4 

0 

0 

1071 

536 

11-12M 

0 

0 

0 

358 

419 

0 

0 

777 

339 

TOTAL 

0 

0 

0 

4921 

12995    759 

0 

18675 

13097 

AVERAGE  WEEKDAY  DAILY 

TRAFFIC: 

13097    VEHICLES  PER 

DAY 

(VFD) 

AM 

•/. 

PEAK 

MIDDAY 

7, 

PEAK 

PM 

•/. 

PEAK 

PEAK 

OF 

HOUR 

PEAK 

OF 

HOUR 

PEAK 

OF 

HOUR 

HOUR 

ADT 

FACTOR 

HOUR 

ADT 

FACTOR 

HOUR 

ADT 

FACTOR 

(VPH) 

(7.) 

(PHF) 

(VPH) 

(•/.) 

(PHF) 

(VPH) 

(•/.) 

(PHF) 

B48      6   7.      O  1117      9   7. 

AM  PEAK  HOUR:   7:00-  8:00   M'DAY  PEAK  HR: 


0         748       6   7.      O 
15:00-  16:00PM  PEAK  HOUR:   16:00-  17:0'! 


AVERAGE  SATURDAY: 
7. 
PEAK  OF 

HOUR  ADT 

(VPH)  (7.) 


VPD 
PEAK 
HOUR 
FACTOR 
(PHF) 


VERAGE 

SUNDAY 

'/. 

0 

VPD 
PEAK 

PEAK 

OF 

HOUR 

HOUR 

ADT 

FACTOR 

(VPH) 

(•/.) 

(PHF) 

0  0  •/.       c> 

SATURDAY  PEAK  HOUR:   11:00-12:00 


0  0  ■/.        0 

SUNDAY  PEAK  HOUR:    11:00-12:00 


MECHANICAL  RECORDER  COUNT  SUMMARY 


VANASSE  HANEEN  ASSOCIATES, INC. 

TRANSPORTATION  ENGINEERS  !<  PLANNERS 

184  HIGH  STREET, BOSTON  MA   02110 

617-482-1870 

CALCULATOR:  PES    JOS  NO:  996 

DATE:   07/12   YEAR:  19B4   (THURSDAY) 


LOCATION:  BLACKSTONE  200'  E.  SUDBURY 
BOSTON,  MASS. 

DIRECTION:  SOUTHBOUND  ON  SURFACE 
COUNT  INTERVAL:    60       minutes 
START  TIME:  12:00 


END  TIME: 


l:00 


A.M. 
P.M. 


WKDY 


TIME 

SUN 

MON 

TUES      WED 

THUR 

FRI 

SAT 

TOTAL 

MrtLY 
AVG 

AM 

12-01 

349 

134 

0 

0 

0 

259 

'  388 

1130 

197 

01-02 

251 

100 

0 

0 

0 

177 

324 

852 

139 

02-03 

210 

SO 

0 

0 

0 

124 

261 

675 

102 

03-04 

65 

82 

0 

0 

0 

62 

88 

297 

72 

04-05 

27 

43 

0 

0 

0 

49 

59 

178 

46 

05-06 

43 

66 

0 

0 

0 

100 

71 

280 

83 

06-07 

58 

285 

0 

0 

0 

334 

141 

818 

310 

07-oe 

90 

534 

0 

0 

0 

451 

206 

1231 

493 

oe-09 

142 

618 

0 

0 

0 

411 

326 

1497 

515 

09-10 

220 

521 

0 

0 

0 

468 

367 

1576 

495 

10-11 

283 

509 

0 

0 

0 

528 

352 

1672 

519 

11-12N 

417 

579 

0 

0 

0 

657 

377 

2030 

618 

PM 

' 

12-01 

420 

./637 

0 

0 

619 

554 

397 

2627 

603 

01-02 

399 

0 

0 

0 

596 

569 

393 

1957 

5S3 

02-03 

329 

0 

0 

0 

653 

639 

363 

1984 

646 

03-04 

0 

0 

0 

0 

724 

771 

350 

1845 

748 

04-05 

418 

0 

0 

0 

709 

756 

292 

2175 

733 

05-06 

623 

0 

0 

0 

680 

563 

238 

2109 

622 

06-07 

586 

0 

0 

0 

722 

593 

272 

2173 

658 

07-oa 

519 

0 

0 

0 

668 

557 

315 

2059 

613 

oe-09 

516 

0 

0 

0 

598 

615 

300 

2029 

607 

09-10 

400 

0 

0 

0 

559 

547 

549 

2055 

553 

10-11 

273 

0 

0 

0 

496 

535 

695 

1999 

516 

11-12M 

0 

0 

0 

0 

377 

515 

480 

1372 

446 

TOTAL 

6643 

4188 

0 

0 

7401 

10834 

7604 

36670 

10917 

AVERAGE  WEEKDAY  DAILY 

TRAFFIC:    109] 

l7    VEHICLES  PER 

DAY  (VPDi 

AM 

•/. 

PEAK 

MIDDAY 

7. 

PEAK 

PM 

7. 

PEAK  ■ 

PEAK 

OF 

HOUR 

PEAK 

OF 

HOUR 

PEAK 

OF 

HOUR 

HOUR 

ADT 

FACTOR 

HOUR 

ADT 

FACTOR 

HOUR 

ADT 

FACTOR 

(VPH) 

(•/.) 

(PHF) 

(VPH) 

(•/.) 

(PHF) 

(VPH) 

( •/. ) 

(PHF) 

618      6   7. 
AM  PEAK  HOUR: 


0  771  7       7. 

8:00-    9rO0       M'DAY    PEAK    HR: 


0         756       7  V.  0 

15:00-  16: 00PM  PEAK  HOUR:   16:00-  i: 


AVERAGE  SATURDAY: 
7. 
PEAK         .  OF 
HOUR  ADT 

(VPH)  (7.) 


317 


VPD 
PEAK 
HOUR 
FACTOR 
(PHF) 


AVERAGE 

SUNDAY; 

7. 

277 

VPD 
PEAK 

PEAK 

OF 

HOUR 

HOUR 

ADT 

FACTOR 

(VPH) 

(7.) 

(PHF) 

695  6   7.. 

SATURDAY  PEAK  HOUR: 


10:00-11:00 


628  6 

SUNDAY  PEAK  HOUR: 


5:00-6:00 


MECHANICAL  RECORDER  CCUNT  SUMMARY 


VANASSE  HANSEN 

ASSOCIATES, 

INC. 

LOCATION: 

BLACKSTONE  200' 

E.  SUDBURY 

TRANSPORTATION 

ENGINEERS  2. 

PLANNERS 

BOSTON,  MA 

SS. 

184  HIGH  STREE 

T, BOSTON 

MA 

021 

10 

DIRECTION: 

SOUTHBOUND  ON 

RAMP 

617-482-1870 

COUNT  INTERVAL: 

60 

mi  nutes 

CALCULATOR:  PES    JOB 

NO: 

896 

START  TIME 

:  12:00 

A.M. 

DATE: 

07/12 

YEAR:  1984 

(THURSDAY) 

END  TIME: 

1:00 

P.M. 

WKDY 
HRLY 
■  AVG 

TIME 

SUN 

MON 

TUES 

WED 

THUR 

PR  I 

SAT 

TOTAL 

AM 

12-01 

209 

103 

0 

0 

0 

138 

-293 

743 

121 

0 1  -02 

174 

66 

0 

0 

0 

96 

226 

562 

81 

02-03 

159 

63 

0 

0 

0 

S9 

162 

473 

76 

03-04 

63 

26 

0 

0 

0 

39 

92 

220 

33 

04-05 

31 

16 

0 

0 

0 

2S 

53 

133 

22 

05-06 

38 

51 

0 

0 

0 

98 

71 

258 

75 

06-07 

68 

380 

0 

0 

0 

478 

1  44 

1070 

429 

07-08 

116 

674 

0 

0 

0 

552 

176 

1518 

613 

08-09 

147 

624 

0 

0 

Q 

304 

229 

1304 

464 

09-10 

231 

450 

0 

0 

0 

406 

315 

1402 

428 

10-11 

248 

444 

0 

0 

0 

398 

339 

1429 

421 

11-12N 

319 

529 

0 

0 

0 

434 

242 

1524 

482 

PM 

, 

12-01 

O*.  J 

482 

0 

0 

414 

415 

262 

1898 

437 

0 1  -02 

295 

''0 

0 

0 

493 

400 

268 

1456 

447 

02-03 

208 

0 

0 

0 

456 

381 

232 

1327 

419 

03-04 

0 

0 

0 

0 

671 

433 

228 

1332 

552 

04-05 

250 

0 

0 

0 

459 

428 

^^•^ 

1360 

444 

05-06 

250 

0 

0 

0 

269 

307 

234 

1060 

288 

06-07 

249 

0 

0 

0 

418 

347 

235 

1249 

333 

07-08 

282 

0 

0 

0 

439 

394 

190 

1305 

417 

08-09 

290 

0 

0 

0 

312 

409 

211 

1222 

361 

09-10 

251 

0 

0 

0 

450 

376 

301 

137S 

413 

10-11 

202 

0 

0 

0 

409 

446 

456 

1513 

42S 

11-12M 

0 

0 

0 

0 

301 

440 

331 

1072 

371 

TOTAL   440; 


5908 


i091 


7836 


5568 


26308 


620= 


AVERAGE 

WEEKDAY  DAILY  TRAFFIC: 

8205 

VEHICLES  PER 

DAY  (VPD) 

AM 

7. 

PEAK 

MIDDAY 

7. 

PEAK 

PM 

7. 

PEAK 

PEAK 

OF 

HOUR 

PEAK 

OF 

HOUR 

PEAK 

OF 

HOUR 

HOUR 

ADT 

FACTOR 

HOUR 

ADT 

FACTOR 

HOUR 

ADT 

FACTOR 

(VPH) 

(7.) 

(PHF) 

<VPH) 

(7.) 

(PHF) 

(VPH) 

(7.) 

(PHF) 

674 

8   7. 

0 

671 

8   7. 

0 

459 

6 

7. 

0 

AM  PEAK 

HOUR: 

7:00-  s:_oo  m'day 

PEAK  hr: 

15:00-  16: 

00PM  PEAK 

HOUR: 

16:  00-   17: i; 

AVERAGE 

SATURDAY:    232 

VPD 

AVERAGE 

SUNDAY: 

184 

VPD 

•/. 

PEAK 

7. 

PEAK 

PEAK 

DF 

HOUR 

PEAK 

OF 

HOUR 

HOUR 

ADT 

FACTOR 

HOUR 

ADT 

FACTOR 

(VPH) 

(7.) 

(PHF) 

(VPH) 

(7.) 

(PHF) 

456 

6   7. 

0 

325 

4 

7. 

0 

SATURDAY  PEAK 

HOUR:   10 

00-11:00 

SUNDAY  P 

EAK  HOUR: 

12: 

00 

-1:00 

:.  (  *^«-'..  :  i 


I  own: 


aOSTON,  MA 


'.OOatlr'n'  High  Street  (30'  East  of  Batterymarch  St.) 
r>trnr.^!on;  Westbound 


r.lonih 

Sun. 

16 

Mon. 

17 

Tugs. 

V/ed. 

Tliii. 

13 

Ffl. 

14 

Sat. 

15 

Total 

Mour   i9  8o"--^--i^ 

12  -       1A..M. 

45 

17 

29 

50 

1  -       2A.'1.. 

34 

1 

20 

29 

2-      3A.r.^.. 

IS 

9 

22 

28 

3  -      4A.M. 

4 

8 

14 

16 

4  -      5A.P^. 

3 

11 

10 

21 

5  -      SA.r^. 

g 

49 

43 

15 

6  -      7A.iVl. 

23 

165 

"   163 

64 

7  -      3A.M. 

33 

'  397 

380 

162 

3  -      9 A. ill. 

42 

573 

620 

,      169 

T 

9  -10A.M. 

45 

474 

i, 

:■         1    • 

^^. 

:     473 

174 

,10  -11A.M. 

sa 

.       376 

i       1 

i    i   ! 

1       i 

*        366 

184 

.11   -   12  P.M. 

29 

\ 

:     —    - 

1    ;  ; 

•     -i 

'    "-'339 

192 

12  -       1P.M. 

71 

348 

184 

1    -      2P.IVI. 

89 

339 

173 

2  -      3P.P:1. 

88 

389 

394 

152 

3  -      4P.M. 

1Q8 

306 

311 

163 

4  -      5P.M. 

9i 

376 

371 

122 

5  -      SP.M. 

55 

305 

281 

91 

S  -      7 P.M. 

s; 

P?fl 

iqi 

63 

7  -      SP.M. 

a: 

1  ?n 

1  d7 

76 

3  -      9P.M. 

?; 

q? 

1  iCi 

77 

9  -   10P.M. 

2f 

69 

137 

73 

10  -   11P.M. 

i; 

95 

102 

68 

1  1   -   12:.:iD, 

3S 

63 

81 

— _ZJ^ 

TOTAL 

113; 

2093 

2043 

5371 

2417 

Avg.  Sat.         2417 


Ava.  Sun.        1131 


.^vg.  Weekday         5371 


.v.L'yi  ;.'u  ..'j;'.!.  i  j:'^^;;.!v;;;v  '.'.'-.iT  .:;-oi>;,D   vh  ^so-ioi 


1  ov;n: 

BOSTON,     MA 

Location:. 

Franklin   St. 

(East   of   Oliver   St.) 

Direction:. 

Westbound 

r.iontn 

Sun. 

Mon. 

10 

Tues. 

11* 

Vied. 

12 

TIIU. 

13 

Frf., 

Sat. 

Total 

5-Jour    19  8^;^^ 

12  -       I.A.?^. 

37 

19 

25 

1  -     .2  A.M.; 

43 

30 

18 

/ 

- 

2.-     3A.r^.. 

3 

7 

3  -     "4A.IV1. 

6 

2 

4  -      5A.IV1. 

9 

17 

5  -      GA.r.l. 

9 

23 

' 

S  -      7AM. 

35 

70 

7  -      3A,M._ 

116 

237 

3  -      9A.M. 

253 

367 

T- 

9  -  10A.M. 

i 

217 

354 

10  -  IIA.M.r 

1                                    i    '    " 

^    i  .  • 

i 

146 

259 

~  '^     1 

^  ^     i 

1 

,-,-,    i 

.11  -  12P.iyi;i 

~3    11    •""  :T 

r  "          i 

17:4 

2i3 

-  "5    i 

i 

i 

■"•7      ! 

12  -      1P.M.    ' 

^ 

155 

218 

1   -      2P.M. 

201 

210 

2  -      3P.M. 

169 

260 

3  -      4P.M. 

142 

246 

4  -     5P.M. 

250 

140 

261 

5  -      3P.M. 

124 

81 

187 

3  -      7P.M. 

102 

34 

131 

7  -      3P.M. 

92 

54 

95 

3  -      9P.M. 

38 

40 

73 

9  -   10P.M. 

47 

31 

62 

10   -   11P.M. 

53 

47 

64 

11   -   12MID. 

47 

36 

63 

TOTAL 

753 

2183 

3478 

43 

i 

\vg.  Sat.                                Avg.  Sun 

*    VETERAZ^'S    DAY 

- 

Ava.  V/ppr<rfpy            3478        ■ 

^.i-C;;;\i;:CAL  ..;-*-Ci.ui.;J  ut^L.ii'  ;.:.•>.:. J    vH  :;3o-ioi 

TQV.m:  BOSTON 

?-GGat?on:      Oliver   St.     (South  of   Franklin   St.) 


Month 

Sun. 

Mon. 

10 

Tues. 

11* 

V/Gd. 

12 

TIiu. 

13 

Frl. 

Sat. 

Total 

Mour  19  8o""^^!^ 

12  -  lA.rji. 

40 

19 

34 

1  -.  2  A.M.. 

14 

11 

15 

2.-   3  A.M.. 

13 

1 

3  -   4A.M. 

12 

10 

4  -   5A.M. 

12 

17 

5-  3  AM. 

17 

74 

S  -   7A.M. 

104 

187 

7  -  8A.M._ 

235 

275 

3  -   9A.M. 

368 

575 

9  -  10A.M. 

_^ 

199 

J 

411 

-  _  .    1 

.   .    „     .      ; 

10  -  IIA.M.^  - 

1  1  %--: 

1 )-_ 

....^J.^. 

^  2?6 

'--:■' J 

"?-'Li 

i 

1 

.11  -  12 P.M.I  - 

1  i^-,?? 

-.  "    1 

175 

i 

279 

J 

J  -■  -^  ! 

21  ^   1 

i 

; 

12  -   1P.M. 

207 

215 

1  -   2P.M. 

197 

239 

" 

2  -   3P.M. 

163 

319 

3  -   4P.M. 

139 

301 

4  -  5P.M. 

207 

130 

328 

5  -  6P.M. 

201 

102 

204 

Q  -   7P.M. 

137 

79 

170 

7  -  3P.M. 

99 

44 

138 

3  -   9P.M. 

76 

31 

76 

9  -  10P.M. 

101 

22 

80 

10  -  11P.M. 

67 

44 

64 

1 1  -  i2r.:iD. 

45 

50 

53 

TOTAL 

933 

2557 

4342 

49 

Avg.  Sat. 


Avg.  Sun. 


Avg,  Weekday       ^^^^ 


*    VETERAN'S    DAY 


MECHANICAL  RECORDER  COUNT  RECORD 


■V.'i 


CALCULATED    BY         GHA 
CITY/  TOWN^  Boston 


.DATE      4/24/82 
STATE        MA 


Vanasse  /  Hangen  Associates,  Inc. 

TrarsDonalion  Engineers  &  Planners 

184  High  Sireel.  Boston.  Massacnuselts  02110 

617/482-0749 


LOCATION :    Oliver  St.  North  of  the  Parking  Garace 


DiR. 


Total 


JOB  No.    0266-10 


SHEET 


OF 


Entrance 


Avg.  Sat. 


\    MONTH 
TIME  X    April  1^ 

Sun. 

82 

Mon. 

Tue. 

20 

Wed. 

21 

Thu. 

22 

Fri. 

23 

Sat. 

TOTAL 

12-  1    A.M. 

35 

46 

69 

150 

1  -  2  A.M. 

12 

15 

52 

79 

2-3  A.M. 

14 

13 

37 

69 

3-4   A.M. 

6 

9 

11 

25 

4-5  A.M. 

6 

6 

7 

19 

5-6   A.M. 

::'R 

39 

39 

106 

6-7  A.M. 

56 

69 

65 

190 

7-  8  A.M. 

89 

75 

94 

258 

8-9  A.M. 

1  24 

131 

117 

372 

9-10  A.M. 

1  5-? 

179 

169 

501 

10-11   A.M. 

1  47 

173 

135 

455 

11  -12  NOON 

71  1 

156 

1  66 

53  3 

12-  1    P.M. 

153 

1  68 

201 

522 

1  -  2  P.M. 

1  9n 

1  87 

177 

2-3  P.M. 

219 

1  71 

390 

3-4  P.M. 

204 

189 

173 

566 

4-5  P.M. 

256 

219 

737 

707 

5-6  P.M. 

1  96 

7^  ->. 

7sq 

6q8 

6-7  P.M. 

1  54 

1  44 

1  Sfi 

4S4 

7-  8  P.M. 

q-t 

q*; 

108 

7Q7 

8-9  P.M. 

po 

75 

qT 

7=;n 

9-10  P.M. 

54 

64 

85 

7m 

10-11  P.M. 

43 

67 

129 

744 

11-  12  MID. 

J7 

46 

82 

1  TT 

TOTAL 

1130 

2556 

2789 

1162 

7637 

.Avg.  Sun.. 


_Avg.  Weekday. 


2672 


MASSACHUSETTS     DEPARTMENT  OF    PUBLIC    WORKS 
BUREAU     OF     TRANSPORTATION     PLANNING     ft     DEVELOPMENT 
VOLUME    SUMIMARY 
CONDUCTED    IN    COOPERATION    WITH    FEDERAL   HIGHWAY  ADMINISTRATION 


Year      1979 


Town. 


Month  Jlesamiier- 
Ecaicn 


Sfation   No 8222 2  Way  Traffic 

Route   No 

or 

St]?Rf>f-  ^torthem  Avenue  Bridge :  Over 
Fort  Point-ChanneL- 


Day 

Sunday 

Monday 

Tuesdoy 

Wednesdoy 

Thursdoy 

Fridoy 

Saturday 

Total 

Dote 

19-^-7u 

2-A_7o 

TO     7     -7(-. 

'.  -    1  A.M. 

?.'■'  4 

1    ''^6 

-  2 

o  A 

■<  6 

;  -  3 

6  2 

5  ^ 

J  -  4 

5  P 

6  -. 

^  -  5 

7  4 

a  2 

)  -  6 

2^  3  ^ 

,d  2  6 

>  -  7 

_      :>  1  6 

5  2  7 

r  -  8 

'1- 

\.^  1  7 

1.^23 

5  -  9 

-f— r- 

1.3  3  6 

1,34   3 

)-  10 

'"  .-  6- 

i.U  'J  4 

1.  .J   1   6 

D-  1  1 

-:. U 

'3     1     1 

Q    )     c, 

-'2 

— — ^ 

03-1 

■■'  6  7 

i         RM. 

-ttI     ■■    1 

1.144 

1.1   6  ^? 

-  2 

1.15  1 

l.k'  1   7 

1,1     o    1 

;  -  3 

1  .  >J  3  7 

1.1   >*  ^1 

5  -  4 

1.  ^    1  o 

\ .  -^  ■-'  f, 

^-  5 

1,80  6 

1 .  7  '■(  :' 

5  -  6 

1.  4  4  A 

1.  '^  1  "s 

;-  7 

!.l   ^6 

! .  1  --■;  1 

7  -  8 

^=6  7 

1   '    •,■>  ? 

i  -  9 

P.  2  1 

7  ^   :> 

)-IO 

6  3  >^ 

=)    S    T 

)-l  1 

5    '.  6 

=.   1    0 

I  -12 

'5  1    1 

-         A    -■=    .1 

_ 

"ofal 

^^  o   ii  "■  * 

<^         4   ^    V 

9.  1  .'2  =; 

4     ^_  0   0  n    ^ 

1  C>    Hl~l 

Average 
ek   Doy 

^^    5-^^" 

Doy 

'  Weather 

Rood    Conditions 

Temperature 

Monday 

Tue»day 

Wednesday 

Thursday 

Fridoy 

Soturdqy 

Surxioy 

/     o  o 


TP0-B4I   REV  9-1 1 -TO 


iV5^^5^ftSb^i'^^^^,^^^^'K?^^^ff^^'^^'^y'r^^ 


ai>^s9ifti£:s^-&^ise?f»»^iS!iif*^!!>:mf. 


Diversified  Engineering  Services 

IS  WINTHaOP  lOAD    •    BROOXUNK.  MASSACHUSSTTS  OaM 


AUTOMATIC  TRAFFIC  COUNTER  SPMMARY 


locatio.n: 


,     SUMMER  STREET.  BRIDGE    (pfeCT    PoiNT  tH.)      OUTBOUND 


LOCATION  18 


BOSTON   CORDON   CODNT 


YEAR_i282_ 


MOiNTH    s^FT. 


DAYS, 


HoJj^v^onth 

Sun. 

Mon. 

Tue. 

Wed. 

Thu. 

Fri. 

Sat.   . 

Total 

B  eginnin^"\ 

^ 

.9/20 

9/2l' 

9/22 

12  -  1A.M. 

■      89 

122- 

1  -  2  A.  M 

60 

107 

• 

'  2  -  3  A.M 

.       1 

50 

72 

1 

3I4A.M.       1 

76 

49 

• 

4-5  A.M 

1 

161 

191 

5  -  6  A.M 

816 

835 

•6  -  7  A.\f 

1    1002 

1418 

1423 

7  -  8  A.M 

1028 

1286 

8  -9  A.M 

1      880 

995 

990 

9  -10 A.M 

"  877 

1393 

910 

10  -n  A.M 

1                         823 

1014 

841 

• 

11-12  koor 

728 

894 

852 

1         1 

12-1    P.Vf 

793 

976 

875 

1    .  2  P   ■'■' 

1      R?fl 

mnq 

R79 

1 

7   -  ■?  'o   V 

1014 

1022 

1297 

3.4  p.M 

1    1066 

998 

1131 

4-5  P.M 

1                   1   MCI            ofi-; 

3^RR 

1 

j 

5  -  6  P.M 

i                   1      716     1       743 

750 

1 

6-7  P.M 

•     1 

428     1       482 

422 

1 

7    _    B   -D     ^/ 

1 

358 

403 

349 

8  ."9  P.M 

1                         336 

389 

361 

9  -10  P.M 

j                   1      360            344 

388 

1 

10  -11  P.M 

194     1       251 

287 

11    -17.  \'.'-*. 

184            174 

200 

TOTALS 

|(15,677) 

15,922 

1         1 

« 

4^ 


-67- 


Diver SEFiED  Iingineering  services 

la  WINTHJtOP  ItOAO    •    BROOHXINI.  MASSAOIUSBT73  SUM 


ADTOMATIC  THAF7IC  COUNTER  SUMMARY 


I  OpA-nrNM  •   SUMMER  STREET  BRIDGE  (.fota   FbiMT  CH."^  INBOUND 


LOCATION  19 


BOSTON  CORDON  COUNT 


YEAR    -1982 


MONTH  __2E2z- 


DAYS 


H^^;^>^Month 

Sun. 

Mon. 

Tue. 

"Wed. 

Thu. 

Fri. 

Sat. 

Total 

B  eginnin^^N,^^^ 

«    9/20 

9/21 

q/72 

12  -  1A.M. 

•     57 

209' 

1   -  2  A.  M. 

74 

115 

■ 

*  2  -  3  A.M.       1 

ui 

124 

3  1  4  A.M. 

57 

89 

4  -  5  A.M. 

1 

64       1      105 

1 

5  -  6  A.M. 

_-  ^ 

64 

•6-7  A.M. 

1     616 

552 

7  -  8  A.M. 

927' 

999 

1186 

8  -'9  A.M. 

1  1153 

986            1313 

9  -10  A.M. 

786 

748 

1293 

10-11  A.M. 

768 

761 

914 

11-12  ko-5n 

771 

1001 

719 

t  »  1 
1  ?.  -  1    P.M. 

1     873 

948- 

522 

1 

1    -  2  P.''''. 

1     son 

iot;              7t;      1                 1 

2-3  P.  v.. 

769 

933 

879                       1 

3-4  P.M. 

983 

1148 

1015 

1 

4-5  P.M. 

U18 

1192 

5-6  P.M. 

830 

6  -  7  P.M.' 

1     ... 

1 

7    _    B    t5     Vf_           1 

5U 

1                  1 

1 

8-9  P.M. 

375 

419 

1 

9-10  P.M. 

1    142 

ns 

1                  1 

1 

J,<?  -11  P.M. 

323 

32  3 

1  1    .17.  MH. 

312 

352 

TOTALS 

(14,000) 

(14.500; 

• 

4i/q.Ta^^j/¥,/3Z 


-63- 


ToTAi_.-  .,.<,,  32 
i8,  110 


l^/.'i 


/^A^i-/>g^  T/Q/te^/      /%U 


LOCATION 


Vanasse  /  Hangen  Engineering,  Inc. 

Consulting  Engineers  &  Planners 

184  High  Street  Boston,  Massachusetts  02110 

617/482-1870 


CALCULATE  BY 
CHECKED  BY  _ 
TITLE 


^± 


^Si^i^joB  No.   '^T2^3 

SHEET 0F_ 

_OATE   

DATE   


/7&i*ii^  /g;^-«-/  ^k.<::^fr/e^i^    ii<it^-^Ti> 


d.g^>-7/»i-^   ' 


:L 


AOUr^ 


AIZL- 


MknAL^Ai^s^ 


^:tjl'r^srnAt^j_ 


JUL 


ll.£>¥0  "^ 


^M^JJirJA^mA<^j^ 

Nctijv  OF  AJs^nHoeM  A/E,      


/414^ 


«/ 


JO^g_ 


tl 


tS£Z. 


^/,  -'^o 


IT 


^L/nc  kstdme^t; 


e/isT  or  i^iLffj  cmf?n>DM 


ja^az. 


^IS^L, 


^1^: 


JZ5D1 


*y 


Cti^imsJ  ^ 


.CQ^J6<:L>:i._£ 


Cr 


-  _ -_  S^sj-  or  M\LJL  S>T- 


.^J.330^ 


94UQ_ 


J 


Sfisr  OP  fiTTLA/^nC  Avz : 


J  95./ 


jz,^^5d:. 


__   ./932L... 


/.9gZ :. 


1 0,0^0' 


.iT"" 


_^-:^y->^s.  M'-L.j^^ A.^ye^'^  Y^^^\:\.-.ti(J^c:<^  B«;fi,ij-  U    VHA  ..Aoci^I  J^.//. 
.^  £iH^  Fi<yL/li^  .^/£   L ym  Q^^  X/j,  Pi ■        


vj:i 


Vanasse  /  Hangen  Engineering,  Inc. 

Consulting  Engineers  &  Planners 

184  High  Street,  Boston,  Massachusetts  02110 

617/482-1870 


JOB     /yfT^'t^  T/Q/i.e^    /%i<u^      JOB  No.    ^T2-  3 

LOCATION SHEET 0F_ 

DATE   

DATE    


CALCULATED  BY 
CHECKED  BV  _ 


^^ 


TITLE  /v&C^Att    /^^t^y    <^^g^.>D^;^     ^^-^fZ^ 


1                                                                                                                                                                                                                                                                                       i                 ; 

'APT 

X:)o^Ci^^sn:Ef?.  /Ivc. :,.....:...  J... J. ._..!. 

-  - 

fr.f-jl^K.  A'  ^~         -            .      ,                                                              ... 

J^t>^'^  or  Oi-J^^  S-r.                                                                   /9SO 
.  &»^1  of  Z^-/:^  Sr.                                                      iqQO 

/,'r  Pc^KL  St.                                                                                  /93J 

Ni&H  St.           .      .                                ... 

B-^-f     ^/^ /^r-'.c_.iz....                                                        -    /93Q      _ 

1,2  ^'^~. 

/-/;-<  fr,       . 

^>'/    OF-  &c;>^i  St-                                                    /9^ 

A/i^--S- 

'^^T   or  L/AJioN    Sr    (Tee")                                                   /93^ 

92cc^ 

7301. 

v/n 


/^T^^t^  T/OA^    /y^Uii^     JOB  No.    <^T2^3 


Vanasse  /  Hangen  Engineering,  inc. 

Consulting  Engineers  &  Ranners 

184  High  Street,  Boston,  Massachusetts  02110 

617/482-1870 


JOB 

LOCATION^ 

CAUCULATH5   BY 
CHECKED    BY 
TITLE 


.^^ 


.SHEET. 
.DATE  _ 
.DATE 


-OF. 


/v&^a^  /d-'^  ^^gtf^ry^f^-  ^[.-^^Tti 


Lo  o-T{o 


lAfu^ 


A^-r 


J\li2Kr.ti£Rti^  AsJB, 


Moim^^^M  A\f£.  J^iD&e 


/^B/ 


ZQ,  SjO  ' 


J3BZ_ 


9,2.50' 


J3S^ 


^SQP 


Ol  l  y£.g_  St. 


.Ji>J^I// D£.  fkt^rJKlJ/J.  St.-. 


jBsa. 


434<D^ 


.Fe^rl^St 


.Jl2D^ 


..sipi^n. 


a. 


4740^ 


.tbj^C-rA^S.  Sr,  - 


.ScfTT^.  ^5ll_— , ,.__ _..J 


£^7:i.Qg,AJg:^..£QM&/^LS4.  Stl 


.£asn:_c^jC£iMT^i^SI£K-^i_. 


jss^l 


.J^CaJjQ-Q. 


i± 


uss^. 


.31001 


li_TkvVi,'":t<wUt-.  Tco.^^  £'^  %-f-^  D^  .,f :,.      . 


I'y.'i 


B     M'ift'^t^T/OA^^    /%<.cj  ^ 


JO 
LOCATION 


Vanasse  /  Hangen  Engineering,  Ina 

Consulting  Engineers  &  Planners 

184  High  Street.  Boston.  Massactiusetts  02110 

617/482-1870 


CALCULATED  BY 
CHECKED  BY'_ 
TITLE 


.^±. 


JOB  No. 

^/^3 

SHeET_ 
DATE' 

OF 

DATE: 

/7&i*A^  /^j.tV'^  <^g^<T4»«-    ^^->»»7^ 


i        I 


Lo  o-ii*!^ 


I      i      I 


i      !      !   AoV 


St^r^nk^fe 


At  fcyKT  ■  PoiAJT  CtJANNEL. 


Ar  fb/ir   PniNT  CM/^AiAjE.L 


J33L 


a6.z90 


CS: 


\2B.  i^ho 


IS. 


East  of /jtlAajtic  Aj£.  ("eij) 


/9ar 


iO\  ^no 


f^sr  nr  Atlantic  Ave.  CvJ&) 


/9B^. 


IP,  o6o 


a. 


Sn^PAC..^  A^r^-i 


Nn^Thi  of=  Sr^£  St.  bgj 


I9&Z 


15,1^ 


zf 


^duif^    o-f-    t>TAf^6T  (^^) 


/?/^ 


Jr.€r^ 


OFJ^-/^AHf^  /ir  J^/^/^if 


f?^/ 


/CydZ^ 


/^'PZ, 


/ZyJ9^ 


ti 


/^P  ATLAiJr/L 


,      I 


JUL 


/^j^^ 


!       I 


_VAA_A>.W-  J5^-^ 


LEVEL  OF  SERVICE  ANALYSES 


d:^ 


\fenasse  /  Hangen  Engineering,  Inc. 

Consulting  Engineers  4  Planners 


INTERSECTION     CM&^^'-^ 
ALT.    &iiSf/^S 


consulting  cnginee.a  a  i-.a.n.c.^  aT'^D    BY 

184  H,gn  Street.  Boston.  Massacnusatts  02110     CALCULATED    BY.^^ 

617/482-1870  CHECKED    HI  WyS 


_   YEAfi 

e<i  DATE 


■7: /f^e^iU./AJ   :ir' 


~5ate 


^-n 


PERIOD 
■m         SHEET 


2s: 


JOB    NO. 


^OF 

0  79^ 


INTERSECTION  GEOMETRY 


sY; 



1^' 

Indicate 
North 


/.«//  Turn  Check 

a.  Number  of 

Aoproacn 

1          2         3 

4 

chan^  tniervaLs 

per  hour 

b.  Le/i  lum  capacity 

on  change  interval. 

in  vph 

cG/C 

Raiio 

d.  Opposing  volume 

in  vph 

e.  Left  turn 

capacity  an 

gircn,  in  vph 

f.  U/i  turn 

capacity  in  vph 

(b  •  e) 

%,  Left  turn  volume 

m  vph 

h.  Ii  volume  >capac< 

ny(f  >0? 

PHASING    C^^ 


® 


-^ 


J  03, 


2iC 
Hi 


CLV-     3/ly 


® 


iir  it^ 

Ik 


^7 


CLV= 


/j^ 


® 


CLV= 


® 


CLV= 


© 


CLV= 


L CLV    ^^/ 
LOS      A 


M-.  i^i 


2o'A  )2cdw..-f.»"«  W(Ui 


CRITERIA  <vpn)      fiC) 

2  e 

3  a 

4  0 

LOS              A 

1  >^ 

900 

ass 

a2s 

a 

S^^ 

1090 

1000 

aas 

c 

'rtc 

1200 

1140 

1100 

D 

li-i^ 

1330 

1279 

1329 

S 

lO-po 

1^0 

1429 

1379 

mi 


\fenasse  /  Hangen  Engineering,  Inc. 

Consulting  Engineers  i  Planners  ated    BY 

184  H,gn  Street.  Boston.  Massachusetts  02110  CALCULATED    BY 

617/482-1870  CHECKED    BY — iJ' 


INTERSECTION  Ct^/O^^^'Oi    ST: /f^&f^i^MJ    ^T/ . 
ALT.  BXirf/I^C:'  YEAR  PERIOD    PH 

eo>  DATE  ^-TPJ''^ 


INTERSECTION  GEOMETRY 


£ 


DATE 


SHEET OF 

JOB  NO.   gyP^  ' 


6-t, 

■ 

Indicate 
North 


Left  Turn  Check 


Aoproacfi 


1.  Number  o( 
change  incervali 
per  hour 

b.  Left  [um  capacity 
on  change  interval, 
in  vph 

c.  GJC 
Ratio 

d.  Opposing  volume 
m  vph 

e.  Left  turn 
capacity  on 
jrcen,  in  vph 

r.  Left  turn 

capacity  in  vph 

(b  ♦  e) 
|,'Lefi  lum  volume 

in  vph 
h.  Ii  volume  >  capac* 

■ty  (g  >  0? 


PHASING  2/ 

® 

(D 

© 

® 

® 

fc. 

-> 

• 

- 

-*fU 

CLV=j-^2 

CLV=    lit 

CLV= 

CLV= 

CLV=       » 

ECLV__^£Z_ 
V/C     ^'^1 
LOS      ^ 


/^^j/ 

^S7 


2«?^  &Jaoi.>-  Ak  /^ 


cnrTEHiA  (vpn)        /^f 'j 

2^ 

3  0 

4  0 

LOS             A 

7J.:. 

900 

ass 

823 

B 

Ji/O 

10S0 

1000 

.as             1 

c 

':tc 

1200 

1140 

1100 

D 

/>:5^ 

13S0 

1273 

122S 

E 

1^^ 

^soti 

143S 

1373 

# 


I 


Vanassa/ Hangen  Engineefing,  Inc. 

184Hiqt,St™«.BcatoaMa3sacnus«tsQ2nO     CALCOTATED    BX 
617/482-1870  CSZCKED    BX «i^ 


INTERSECTI  ON      CoM6gr-^S 
ALT.      A)o-feMilX 


EiL. 


YEAR       f1 


'R2.fi^tL//j  ^rr. 


DATE 


DATE 


PEaiOD      AM 


211 


SHEET 


OF 


JOB   NO.     sVzS 


INTERSECTION  GEOMETRY 


^- 


<W' 


Ki^^ 


^-f. 


Indicate 
North 


5 


743 


-> 


Z.</it  Turn  CAecjfc 

Aooroscft 

LNnmba-ar 

12         3         4 

dBBf*  mnrvmis 

par  tumr 

b.  La^t  nun  caoaoty 

oa  eiantt  uucmt. 

layp* 

C.S/C 

Ratio 

lay^a 

«.  Left  mn 

apKuyoa 

pva.ia  »p* 

CUf Irani 

opaoty  la  vpA 

_ 

(b».» 

a  vpa 

h.  Is  vo^uim  >  apae- 

■<T(f  >n? 

PHASING      ^/ 

® 

® 

—1 

© 

® 

® 

MI]      — (► 

1*1 

- 

• 

CLV-    ^''Z'7 

CLV-  VH-o 

CLV- 

CLV- 

CLV- 

ECLV_iiL 

\ilzJsL_ 

LOS      ^ 


CHIimiA  (ygfi) 


2  J 


^•/^«C-f.-    ^'^   '^^ 


3  a 


4  a 


L03 

A 

7-5- 

MO 

MS 

I3S 

a 

•^HC 

loao 

1000 

9«8 

c 

^/tc 

1200 

1140 

1100 

0 

,cS-2- 

1300 

UTS 

1323 

E 

iJi- 

1800 

1439 

137S 

vj:i 


Vbnassa/ Hangen  Engineering.  Inc. 


^_.  ALT.    ):y':>'^Kj:^\i.         ysAR     \i^o         pesiod      /P/-y 

2^".^.^^^^^^^  CHEC^   BY  KK  DATE    y-TTT 


JOB    NO.     s^ 


INTERSECTION  GEOMETRY 


U 


••^yv^ 


i 
4 


^< 


^^ 

Indicate 
North 


Z,«/Jf  Turn  Cheek 


Aooroscfl 


L  Niunbcr  ot 

pv  lunir 
b.  L^t  rani  apaaiy 

oa  cftsofe  uuemi. 

m  vptt 
cG/C 

Rano 
4.  Opposaf  volume 

«  vpta 
c  L^t  Cora 


CLcit  mni 

CKpaoty  m  vph 

(b«e( 
^Lcft  toro  voluiiM 

to  vpa 

h.  ll  voiiuiM  >  capa£. 

>tr(f  >n? 


PHASING      ^/ 


® 


^ 


CLV-  -flO 


® 


CLV-    1  tQ 


® 


\   ^  ■ 


CLV- 


® 


CLV- 


CLV» 


121. 


ML 


ZCLV. 
V/C. 
LOS 


^ 


(^11  (.3.) 


OWTEHIA  (ypft) 


*i  0^ 


2^ 


3  a 


4.  3 


\jaz 

A 

-7/0 

flOO 

soa 

S3S 

B 

J^O 

1080 

1000 

a«8 

C 

Ct-' 

1200 

1140 

1100 

0 

;oiO- 

1300 

1273 

1328 

E 

i;ioO 

ISOO 

1439 

lors 

V/U 


ALT.       SJa.L YEAil_    nvo PESIOD_ 


Ail. 


Viwaasa  /  Hangen  Qigineering.  Inc. 

^S^I.S^'^o^M^l^Sn^ms 02110     CALCULATED    BY_£0jvi2D   DATS  SHEET         OF. 

^/^•WtT"^^^^^^^  CtU^^^^   BY  .^G  DATS      gA3/^y      JOB   NO.     ^7T2 


INTERSECTION  GEOMETRY 


U^ 


ViA^ 


■i-f. 


Indicate 
North 


^ 


\»  OK 


7f  3  —^ 


Left  Turn  Check 

Aooroacn 

•.NaabcraT 

1         I         3         * 

dBOyS  IttUlVAil 

pv  hour 

b.  L^t  nm  apacity 

la  Yptt 

tO/C 

RjXlO 

4.  Oppenag  volumt 

la  »!>• 

«.  L«fc  nm 

cmpacnT  oa 

(n<ii.iaYph 

L  Left  mm 

apacuT  la  »pli 

(6»e» 

1,  Uft  rani  lOtunm 

ia<pa 

iL  Ij  va4uin«  >  api£- 

ify(«>fT? 

PHASING      ^/ 


® 

1. 

V 

—1 

© 

® 

® 

CLV-     ^-2-7 

CLV-     -Z-VO 

CLV- 

CLV- 

CLV- 

ZCLV_iiL 
V/c_££k_ 
LOS      A 


CSTTEHtA  (vWl) 


za 


1^%  l^o^cbo..  -dy  tUb 


3  B 


A  a 


LOS 

A 

■7;^ 

900 

MS 

las 

a 

'i^/C 

1090 

1000 

908 

e 

'760 

1300 

1140 

1100 

0 

/CJC" 

1390 

1279 

laaa 

s 

i.ilC-O 

laoo 

142S 

ISTS 

INTERSECTION  d^A^t^^soi  sT^ /fje^i^/AJ  :Sr' 

ALT.  -ft^-CP  YEAR   ^=)<^>o~~      .   PERIOD         V^-V 

^;C"l.r^rSn.MSnu«.,s02,10    ?^CULATED    BY^g^   DAtl^ 
617/ 432-1870  CHECKED    BY_ 


\fenasse/  Hangen  Engineenng,  Inc. 

Consulting  Engineers  4  Planners 


4^ 


DATE 


SHEET         OF 


JOB   NO.     ^^Jgy^ 


?-3 


INTERSECTION  GEOMETRY 


sY: 

i 

■ 

Indicate 
North 


a 


Z.^/"/  rur/i  Check 


Aoproacn 


t.  Number  ol* 

change  intervals 

per  hour 
b.  Left  turn  capacity 

on  cliange  interval, 

in  vph 
C.G/C 

flaiio 
d.  Opposing  volume 

in  vpti 
&  Left  (urn 

capacity  on 

gfcen,  in  vpti 
f.  Lsfi  turn 

capacity  in  vph 

(b  •  e) 
^Left  turn  volume 

in  vph 
h.  Is  volume  >capac* 

.ty(g>0? 


PHASING 


y 


12  3  4 


® 

© 

® 

® 

-> 

CLV=  1'\'^ 

CLV=  [yO 

CLV- 

CLV= 

CLV= 

E  CLV_31i_  Ql^i) 

v/c   on^ 

LOS     C 


CHtTEHIA  (vph)    (\<^-: 

20 

3  a 

4  er 

UOS      A 

-JS"- 

aoo 

33S 

839 

B 

"3-C 

lOSO 

1000 

909 

C 

Tt^~ 

1200 

1140 

1100 

0 

jCJ^ 

1390 

127S 

1329 

E 

1.3':'^ 

ISOO 

1439 

1379 

mi 


\fenass8/  Hangen  Engineering,  Inc. 
Consulting  Engineers  i  Planners 


INTERSECTION     ^£>Ai^fZ^i,$  ^T/ ///<./'■'  i^T" 
ALT. /gK/iTxXytrS  YEAR      I'^^M  PERIOD     AH 


Consulting  tngineers  4  Kianners                                      „  atfd    BY       W/--,  DATF  (J-/r>-W 

184  Hiati  Street.  Boston.  Massacnusatts  02110     CAI-CULuAri.u    °t       g-^ UAit.  y  /o  <^ 


SHEET 


OF 


617/432-1870 


CHECKED    BY        f^T 


DATE     «^|ir)l 


JOB    NO.     ^7^ 


INTERSECTION  GEOMETRY 


V 


»v^'V<<i. 


IllPt< 


^:i 
^ 


Indicate 
North 


\ 


0 


Left  Turn  Check 

a.  Number  q( 

Aooroacn 

1           2          3 

4 

ctuflfc  inienals 

per  hour 

b.  Left  turn  upactty 

on  change  inLcrval. 

in  vph 

cG/C 

Rauo 

d.  Opposing  voJumc 

in  vpft 

e.  Left  turn 

capaciiy  on 

gicen.  in  vph 

f.  Lzh  I  urn 

capacity  in  vph 

(b  •«) 

(.-Left  turn  volume 

ui  vph 

h.  Is  volume  >capac- 

'ly  (g>0? 

PHASING        ^ 

/ 

® 

© 

® 

© 

► 

"^ 

— *  riz. 

- 

— -  v-i-u 

^'^ 

CLV=   'ZZ'V 

CLV=    "^H 

CLV- 

CLV^ 

CLV= 

ZCLV_£^ 

v/c_^iZ. 

LOS     ^ 


'■^ /S  y»  CcJ^C /«  .^r-/^5 


CniTEHIA  (vph)       As;o 

23 

3  a 

4  3 

LOS             A 

-7t'5 

900 

395 

829 

B 

^'■>^ 

1090 

1000 

969 

C 

,C>0 

1200     ■ 

1140 

1100 

0 

ll-'b 

1330 

1279 

1229 

E 

,  ^^  S 

ISOO 

1429 

137S 

E/Ii 


Vanassa  /  Hangen  Engineering,  Inc. 


INTERSECTION     C^ ^/Li^ flSi^ 5  ^T////<^/-/  ^7" 

-      tp,=nn»«  ALT.  HmWC  YEAR__HS1—   PEI^OD ^Sd. 


INTERSECTION  GEOMETRY 


V 


0> 


r'''-' 


1\\.^ 


^^ 


/^ 

Indicate 
North 


l5o — \ 


Left  Turn  Check 


1.  Number  of 

change  intervati 

per  hour 
b.  Left  turn  capacity 

on  change  inurval, 

in  vph 
cG/C 

Raiio 

d.  Opposing  volume 
in  vph 

e.  Left  turn 
capacity  on 
greeti.  in  vph 

f.  L^t  turn 
capacity  in  vph 
(b  •  ci 

g.  Left  lum  volume 
in  vph 

h.  It  volume  >capae- 
.ty  (g  >  0? 


PHASING        3 

/ 

® 

© 

® 

(D 

► 

-~^ 

tio 

Sh^ 

CLV=  5(.^ 

CLV=  2^/ 

CLV= 

CLV= 

CLV= 

E  CLV_£^^ 
V/C_^L^ 
LOS      A 


/  jr  X  ,6-^^  /„  jjy.fc^i 


CSITEniA  (vph)        A  P  '^ 

2  ^ 

2B 

4  3 

LOS            A 

■;tS 

900 

33S 

829 

a 

«;Ml 

1030 

1000 

939 

c 

ic;C 

1200 

1140 

1100 

D 

W-IJ 

1390 

1279 

1229 

E 

iJil"^ 

1300 

1429 

1379 

vj:i 


Vi«»»/HansMS^i««ing,lne.      -~^  -g-;jy 

Conauittnq  £nqin«««  A  Planners  rrruvT^T]    3Y 


nrrSHSECTION      Co>>j^^s<;      ^f-/    Ml^  >^ -l-" 


DATS 


^ 


2±^ 


?£aiOD        >»-/^ 


817/482-1870 


CHECKED    3Y       ^^  DATS       /iiy>6«? 


SHEET OF 

JOB  NO.      ^,-7T' 


INTERSECTION 

3-7 


GEOMETRY 


r  t 


:tn.  P'/^c*, 


Cj/NAr,*^ 


/^ 

Indicate 
North 


?6^ 


134      ^ 


Lejt  Turn  Check 


Aooroacn 


^  Mombar  a^ 

cteftfa  iaunr«u 

pv  hour 
b.  Li^t  nani  eapaaty 

cm  danfB  imcrvac 

IS  vpft 
cG/C 

Raua 
li.  Oppoant  votunw 

>•  v^ 


jptMiia  in  vptt 
r.  Left  nun 

opacity  IB  vptt 

(b*«l 
^L^  mm  vo^tinw 

IT  (f  >  0? 


PHASING         5  <1> 

® 

® 

tr 

© 

® 

® 

- 

cxv.      2?/ 

CLV-       T3- 

CLV- 

CLV- 

CLV- 

ECLV. 

V/C- 
LOS. 


CflMbHtA  (vpn) 


-w^ 


la 


\S   "'^      l?cWurr^. 


kr      P-J^ 


3  0 


4  3 


Las 

A 

■?(.s 

MO 

sss 

S39 

a 

713 

lOflO 

1000 

aos 

c 

/6*^ 

1300 

11*0 

1100 

0 

13BO 

UTS 

1339 

s 

laoo 

1439 

137S 

vj:i 


ALT.  /^a   S^.'/i^  "^SAif 


Vanass*/ Hangan  EngifMefing,  Inc. 

817/482-1870  CHECXED    B^  /'^/^ 


/'»»^ 


»7^r 


_   DATS     "  SHEET OF 

DATE     /t)/^9         JOB    MO.       T7?T" 


INTERSECTION 

«7 


GEOMETRY 


r 


Indicate 
North 


CoA^'■<•sd 


T  r 


I,^/(  Turn  Check 


Aoereacn 


dan^  murvvis 
ptf  hour 

b.  l^t  ran  capaazy 
a«  dsmof*  imcrvit, 
la  vpA 

e.G/C 

iUtia 
4.  Oppoianc  voiiuiM 

la  v^ 

c.  Left  ran 
npanry  oa 
2IVRB.  la  vpa 

f.  LiA  ram 

npariry  la  vpft 

(b*«» 
g^Lcit  ram  vo^tuaa 

la  v^ 
h.  Is  vo4tiaw  >  aoac- 


PHASING 


54) 


® 

(D 

© 

® 

d) 

~) 

tr 

^1 

1^  l^"7 

- 

a.v-  S';^^ 

cLv-  /si" 

CLV- 

CLV" 

CLV- 

ZCLV_il!t_ 
LOS     /V 


C;-v, 


1^  "''*  ?cWurrf<7«  <^^  ?^-y^ 


CaiTEHlA  (von)        /Wij" 

2^ 

3  3 

xz        1 

U39             A 

Tt^ 

ooo 

399 

•as 

a 

?'}2 

1090 

10OO 

964 

c 

;o^ 

1100 

1144 

1100 

0 

s 

13flO 
1900 

lars 

1439 

laaa 

13TS 

vjh 


V»„«,/Han9«ia.9in«*ig,lne.     ^^^^/""^ 


C 


DATS 


817/482-1870 


DATS 


g    777a^ 


SHEET OF 

joa  MO.     ^?T" 


INTERSECTION 

<r7 


GEOMETRY 


r  r 


Indicate 
North 


in.  P'^cA, 


Co'«<k'-<'S>i. 


■*   T 


ji-> 


r 


/,<;■<  Turn  Check 
Aoeraacn 

danis  misrvau 

par  hoar 
b.  L^t  ran  apaaiy 

in  v^n 
tO/C 

itaua 
d.  Oppoainc  voiuiiM 

c  L<A  nm 

apKUT  0" 

(mo.  m  vpa 
r.  Left  turn 

eapmeay  m  vpft 

(b«€» 
^Ldi  cm  votuin* 

jivpa 

h.  Ij  voluni*  >  one- 

ity(i>o? 

1          2         3 

PHASING 


M 


® 

(D 

tr 

© 

® 

(D 

^^1  — 

1  1^  JC 

■ 

CLV.     35k) 

dv-      ?f 

CLV- 

CLV- 

CLV- 

ECLV. 

V/C- 
LOS. 


7/9 


.33 


^ 


IS  "^'    2edor^.c 


.4-   ^'-A 


cniTEI^lA  (vun)        At)  N 

la 

3  0 

*  0 

U33             A 

1  H>     - 

MO 

sas 

saa 

S 

?«i3 

10SO 

1000 

SM 

c 

/o»o 

1200 

1140 

1100 

0 

//yf 

i3ao 

lars 

1339 

s 

i>-)"i 

taoo 

143S 

ISTS 

|2£J 


nrrsasECTioN 


ALT 


VteiasM/  Hangan  Engineering,  Inc. 

18*  HignStmet  Boston.  M«Mcnu3«t302nO    ^EH|^^^   ^^ 
817/482-1370  CHECXjiD    3Y ^^^i, 


C:,. 


-  *  U    i.- 


ySAIt        /^-ygy 


PSaiOD        /^/K 


_   DAIS 

DATS    10 la-'^      jCb  mo. 


INTERSECTION 

>7 


GEOMETRY 


:tl\.    P'-^a, 


r  t 


^1k. 

Indicate 
North 


Co'>«>'-'*«»S 


'5^f 

— ? 

^7 

i 

r 

r 

;Kao 

?f 

Z,«/if  Tiirn  Check 


ctoiifa  inurvmix 

pv  tiour 
bi  l^t  lara  apMdvf 

aa  danit  inuml. 

IS  vpn 
cG/C 

iUiia 
4.  Opposnf  V04UIIM 

>■  yptt 
c  I.CA  nini 

apaorr  oa 

r.  Left  mm 

opaoty  in  vpA 

(b«c( 
^L<A  ran  vo^uom 

\n  vpA 
iL  U  valtiiTM  >  apac* 


PHASING         ^  4) 


® 

® 

® 

® 

® 

~i 

tr 

- 

>■> 

cLv-  g<^y 

cxv-      /S"^ 

CLV- 

CLV- 

CLV- 

ZCLV. 
V/C. 
LOS_ 


^0 


r^ 


M. 


lb    ^'    ^^urrio^    ler    V-J^. 


CXIIbHlA  (vpn)        /^dJ 

2a 

33 

A  ar 

LOS             A 

-74^ 

900 

ua 

S3S 

a 

793 

iaso 

looa 

999 

c 

/Oio 

laoo 

1140 

1100 

0 

/inT 

i3ao 

lars 

1334 

s 

Ixn^ 

1900 

lAsa 

13T9 

.  A.-y;  :.'.-i.C';->i,..^».-.: 


mu 


/  u,.«,o«  PnoinoArinn  Inc.  INTERSECTION   Ci)AJC',i^^6^      i>7: / ^i^'CC^'^^P     >7: 

Vanassa/HangenB^gmeenngJnc.  ^lt.   Krc^f^AJ^  Yoat  period     ^/-y 

^"HSr^T"Sn'tSThuse.,s  02110  CALCUiItED  ^Y ^T^^  DATE   ^v.-/<^     SHEET    OF. 

5U;^2i870  CHECKED  BY    KQ,      DATE  7)' ^r<V  JOB  NO.  ^7^ 


INTERSECTION  GEOMETRY 


1;^ 


^^^ 


^,fCr^«'- 


Ji. 


iJ^ 


Indicate 
North 


5t 


(^  '>^   (^^ 


1 


V^T- 


5-3  L 


1 


£</■/  Turn  Check 

X.  Number  o( 

Aooroacn 

1          2          3 

4 

chan^  intcrvaU 

per  hour 

b.  Left  turn  capacity 

on  change  inLcrval. 

in  vph 

cG/C 

Ratio 

d.  Opposing  volume 

in  vph 

c.  Left  lum 

capacity  on 

green,  in  vph 

f.  Left  turn 

capacity  in  vph 

(b  •  e) 

g.  Left  turn  volume 

in  vph 

h.  Is  volume  >capaC' 

iiy  (g  >  0? 

PHASING 


^   ^j     ^/Myj 


5.13  Jio 


CLV=      %(aO 


® 


cLv^  g^% 


*^ct. 


© 


■"V 


cLv=a-)j 


® 


CLV= 


i4<    Z'«*'  (if'lix 


It  aov  •- 


/lie, 


/ 


O;    1^  '' 


CLV= 


T 


V 


ECLV. 
V/C. 
LOS 


_32l 


.:?5 


-^ 


39  %  ^cA.c-f.u  (^r-  e&A< 


CniTEHIA  (vph)          Acr 

2  ^ 

3  a 

4  J 

LOS              A 

e'ic 

900 

ass 

323 

B 

lib 

1030 

1000 

aaa 

C 

^^10 

1200 

1140 

1100 

0 

^|m3 

1350 

1273 

1225 

e 

/CSO 

isao 

1423 

1373 

^ml 


\fenasse  /  Hangen  Engineering,  Inc. 

Consulting  Engineera  i  Planners 

184  High  Street.  Boston.  Massacnusatts  02110 

617/482-1870 


INTERSECTION   CMC^/^^-j-^      ^^ / Pi:^/lC:^/>i.iP     ^T 
ALT.     &J'>f/Odj=  YEAR PERIOD       PH 


I 


CALCULATED 
CHECKED    BY 


BY       Q>C>  DATE    V-/o-/^^ 


JJL 


DATE 


JOB 


SHEET ^OF 

NO.     OTJ^  ' 


INTERSECTION  GEOMETRY 


Cn<9 '■€«''' 


Jl 


^'^ 


k 


5t 


Indicate 
North 

\   ^    ^ 


1 


If  ^0^'- 


■\ 


Left  Turn  Check 


Aoproacn 


i.  Number  of 

ctunse  intervals 

per  hour 
b.  Left  turn  capacity 

on  change  mierval. 

in  vph 
c  G/C 

Ratio 

d.  Opposing  volume 
tn  vph 

e.  Lfft  turn 
capacity  on 
giren,  in  vph 

r.  Lift  turn 

capacity  in  vph 

(b  •  c) 
(.Left  lum  voiume 

in  vph 
h.  Is  volume  >capac- 

'ty(g>0? 


APT. 

v/c.^il_ 

LOS      ^ 


PHASING 

A   ^        /^CA 

3-,d^ 

® 

-> 

® 

® 

~( 

CLV=    ;i^0 

cLv=.  2/"r 

CLV=    iy,| 

CLV= 

CLV= 

CHrTEHIA  (vph)          AC, 

2  .ff 

3  0 

4  3 

LOS             A 

t'iC 

900 

aaa 

825 

B 

-7.1b 

1050 

1000 

965 

C 

.    3^- 

1300 

1140 

1100 

D 

145 

13S0 

1275 

1225 

E 

,090 

1900 

143S 

1375 

vj:i 


yanaaami  Hangen  Engtne«nng,  Inc. 

Consulting  Enqineafs  &  Plannara 


INTERSECTION    C^/O^e^t  ST  / FuetC/^Aic^     ^T 
ALT.       ;l)o-6^'.  U  YEAil      \'\^v,  PERIOD      AM 


err/^az-isTO  checked  by        v.a. 


DATE 


SHEET 


OF 


JOB    N0.^T3£. 


INTERSECTION  GEOMETRY 


V 


Cf^y^*^ 


I 


M 


9^J,^K  Indicate 
\4  s  N?       North 


i< 


MW 


0 


0..- 


1/^  -^ 


L</"/  Jiirn  Check 

Aooraacn 

a.N<imbcra^ 

1          2          3 

ctaaofc  uusnrmii 

pv  hanr 

b.  Lii'i  ram  apacny 

oa  ctaanc*  uucrvai. 

m  vpA 

e.G/C 

(Una 

ia«p* 

c.  UA  nra 

np»n  ry  oa 

IRBl.UIYpd 

C  Left  turn 

capacity  ia  «pli 

„ 

(b»») 

(,  1^1  ran  votuma 

ui>pa 

IL  Is  vaiuma  >  eipac- 

i'y(i>n7 

PHASING   >f^  S.(^     t^/^oy 

© 

'  (D 

© 

— »• 

® 

® 

u  u 

\^LS«f-^"73 
^7U 

31^  " 

- 

CLV-     ^WO 

CLV-     5S^ 

CLV-  31^ 

CLV- 

CLV- 

Ms-*.  T'.^ 'i^i'^^^'*' 


v/c_^£l 

LOS       E. 


^9  ^ 


•2,.  •/  ^gc/i<  .■/„„  A^  fe4s 


CHI  1  bHIA  (vpft) 


AC- 


2  J 


3  a 


A  a 


LOS 

A 

nc 

MO 

•as 

•ss 

B 

%-io 

1080 

10OO 

•M 

C 

'7t^ 

1200 

1140 

1100 

0 

;cvO  • 

13SO 

i«rs 

1334 

E 

,aoo 

laoo 

1438 

1379 

VJH 


Vanasss/ Hangen  Engineering,  Ina 

CoRsutttng  Engineers  4  Rannefs 


Consuttlnq  Engineers  i  h^anners                                rTTTATEn    by — 
817/482-1870  CHECKED    SI ^ 


INTERSECTION    CJ}JO^e?^t>  ST  / FO^CP^ic^     i /T 
ALT.      AJ^RJ>VA  YEAR      \=\-^  d  gERIOD_fH 


Bbr         DATE_ 


DATE    "^  I  '.'1 


SHEET ^OF 

JOB    NO .      <JT5  J  ' 


INTERSECTION  GEOMETRY 


V 

6< 

1 

\ 

A  J  ^    Indicate 
l;^4       North 


32-4- 


■) 


Left  Turn  Check 


AdO'O'C'^ 


^  rimfiocr  oi 
cinnfc  uuE^'sis 
pv  hour 

b.  \Mx.  mra  capaciry 
om  climnfB  imerval. 

cG/C 
Ratio 

d.  Opponnc  voiume 

ia  vpto 
c  L^ft  nm 

opaoty  oa 

SMBa«  uk-v^o 
CLeft  tarn 

capaacy  in  vpb 

%^  Lift  ran  vo^uma 

ia  vpta 
IL  U  votuma  >  cipac* 


PHASING    *f 

5^     ^/Afi'y, 

® 

® 

© 

® 

d) 

H5^ 

4^^  w<hq- 

CLV-  V.0 

CLV-     61^ 

CLV-  6  51^ 

CLV- 

CLV- 

ili^  T^  c^v'Cfefii^ 


rcLv_tm. 

v/c_Ll12_ 

LOS      g- 


Sci>'^    CHfTEHlA  (vpn) 


/'rO   1 


2^ 


3  a 


A  3 


1^'A   £eJK^-/,„4^,  1b4.i 


L03 

A 

IK. 

«oo 

MS 

•38 

8 

■iHc 

1080 

1000 

908 

C 

^LC 

laoo 

1140 

1100 

0 

idC 

isao 

1878 

laas 

e 

iJoo 

isoo 

i4aa 

1378 

El£i 


INTERSECTION  GEOMETRY 


1;^ 


(;,»i«»-^«4 


•> 


rilk 


s-f. 


Indicate 
North 


ill 


0" 
2^ 


4<8 


1 


Le//  rui-n  Check 


AoDfoacn 


a.  Number  a/' 
change  iniervals 
per  hour 

b.  Left  turn  capacity 
on  change  interval, 
in  vph 

cG/C 
Ratio 

d.  Opposing  volume 
in  vph 

e.  \Mi  turn 
capacity  on 
green,  in  vph 

r.  Leic  turn 
capacity  In  vph 
(b»e) 

^Lxft  turn  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g>n? 


PHASING 

^  ^  i^/^^AD 

® 

(D 

® 

® 

■♦^  3     fell 

- 

CLV=    &(»0 

CLV-    S^ 

CLV-  3H 

CLV- 

CLV- 

U6i   '2^-/  Crl/rtyr^ 


I  CLV. 
V/C. 
LOS 


25%  ^^c-hU  (^r-f&A< 


CnrTERIA  (vph)        ATT 

23 

3  0 

4  0 

LOS             A 

-yjc 

900 

355 

325 

a 

'^'{0 

10SO 

1000 

905 

c 

'■;tc 

1200 

1140 

1100 

D 

,c%c 

1350 

1279 

1225 

E 

WCC 

1500 

1425 

1379 

vj:i 


Vanassa/ Hangen  Engineering,  Ina 


I1ITER5ECTI0N     CjSAI^e^^t>   ST  / FUeC/^/lic^     ^  TT 
ALT.        BuqA,  5eAR       i'i'^O  period 


pTd 


DATE 


^ 


617/482-1870 


fUPi-Ki-'n   BY       B  frr 


DATS     S/ii/ii^ 


SHTIF.T         OF 

JOB    NO .      <?Tr  ■?  " 


INTERSECTION  GEOMETRY 


>• 

»5 

*< 

1 

RW 

Indicate 
North 


4'/3 
3Zf- 


1, 


Left  Turn  Check 


Aooroacn 


Sb  Nttinfacr  oi 
dniifs  uucrvsii 
pKt  hour 

o«  cten(>  uucmU 

ui  vpte 
cG/C 

Ratio 
d.  Opposin(  volume 

is  vpA 
c  Lxfl  CBm 

cainoty  on 

CL^ft  turn 
cspmry  io  vpii 

(rLcft  cum  voluina 

in  vpli 
iL  is  voluiiM  >  ^pac- 


PHASING    ^? 

® 

® 

© 

® 

© 

- 

cLv-  ;i^ 

CLV-   (^5^ 

CVJ^    6'^'2^ 

CLV- 

CLV- 

Z  CLV  /MTO    Q^ST)} 
v/c    A^l 
LOS     g 

-2^'/    ^e<:/«<.7^,«4i,.  feds 


CHIimiA  (yp«)                          2  ^ 

''■C^ 

3  3 

A  3 

Loa          A 

MO 

fc%^/ 

sas 

S3S 

a 

lOSO 

ico 

1000 

aes 

c 

1300 

'/li 

1140 

1100 

0 

13SO 

/i]0 

1279 

133S 

E 

1800 

ll'l^ 

142S 

137S 

l.\^-iL.ililik:i:pi. 


M^/.'i 


^^T^It^^SS'.^SSn.^QZnO    CALCUirin>:BY^Ii^_  DAIS  SH^^_OF. 

^; 4^-1870  OiiuOm)    B:f  -3^  DATS     ^/.-;/Py       JOB    NO.      /^f^z^ 


INTERSECTION  GEOMETRY 


V 


A-Ha.^-f' 


I  I  iJ 


f(V,i."- 


'^ 


Itl 


/^ 

Indicate 
North 


''^    >^     ^ 


£</■<  Turn  Check 

Aooroacn 

a.  MinntMr  a^ 

12         3         4 

chaa^  intirvmU 

per  hoar 

b.  iMi  am  lapaaty 

oa  etmnfc  inicml. 

lO  vph 

cG/C 

fluao 

4.  Oppaant  voluin* 

la  vpa 

I.  LcA  mra 

apaoty  oa 

gma.  m  vpb 

CL^I  mm 

apaoqr  la  vpii 

(*•«» 

(,.  IMx  nira  ratmna 

la^pa 

It.  U  tokunm  >  apae- 

iCTff  >07 

phasIngT/ 


® 

r 

r 

® 

'  ®: 

1 

i 

i 

:  ® : 

i 

i 

1 

! 

! 

i 

i 

II 

rr 

• 

■ 

CLV-      ^"i^ 

CLV-    30") 

CLV-  "^"^^ 

CLV- 

CLV- 

-*    I/IE     SO/SB      i^l'-*^      Si•^f<t      r»«-|»  *w/.    >     ifr    \/o/« 


v/c_£lZ1 

LOS       C 


/r"^  £lJ.c/,o 


<^   (kG.S 


CMIIbHlA  (vcfl)                          2  ^ 

'  •( 

3  0 

A  a 

LOa             A 

MO 

/-'' 

«sa 

S35 

a 

lOSQ 

■•- 

1000 

9«a 

c 

laoo 

'ft.-; 

1140 

IIOO 

0 

IMO 

lara 

lau 

g 

isao 

143a 

tars 

^LlSrtiyi^n^ji^:- 


i:^ 


Vanassa/  Hanqen  Engineenng,  Ina 


IMTERSSCTION    ATlJifMlC    Aug-.  /C^'06e;?jS''^  ~T. 
ALT.    e^'frfiVf ^^2AH PEUXOD         P  K 


l^^^rj^s^o^-  ^^^gJf:^^^!^ 


SHEET 


OF 


^/^        JOB    MO.      ^f^z^ 


INTERSECTION  GEOMETRY 


X 


fi<rficu,-iu 


W 


/4y-e  ^   •!-'  ^ 


Indicate 
North 


?«>,(:•-  • 


-71 


;  U  u 

Z,</if  ruTTi  Check 


ctBftfS  incwmis 

pv  hour 
b.  L^t  turn  capaacr 

oa  ctaagt  imcrvai. 

IS  vpA 
cG/C 

Rauo 
4.  Opponnf  voliunc 

ia  vpa 
c  L<ft  tarn 

apaary  aa 

grenu  la  vpti 
L  L^c  mm 

^tpaaij  m  vph 

(b*«» 
^Lcft  mm  voJufiM 

ia  vpA 
h.  Is  v<(WuinB  >  capac- 
ity U>0? 


PHASING    3/ 


® 

® 

© 

® 

® 

u 

\^i4. 

r 

■ 

• 

'^'^^^ 

. 

3^f  

^4^^ 

CLV-    j^i'^ 

CLV-    ^*5' 

CLV-  i'^ 

CLV- 

CLV- 

Z  CLV    qTHi 
v/c     ^o,t 
LOS. 


"C 


/^"/b     iit^UC  7fai^    ^v-  fe 


ecs 


carTEHiA  (von)                    2  ^ 

t-<i' 

3  a 

4  7 

UOS            A 

MO 

VI 

aaa 

S23 

a 

iaso 

-^■i; 

1000 

9«« 

c 

1200 

•7tM 

1140 

1100 

a 

loao 

,..-1 

lara 

lasa 

e 

isoo 

.:u 

1429 

137S 

p 


L-...,.'».'.».;:A.r. 


Vanaaam 

Consulting  gfiquiaara  A  P'annara 


/Hanq«iEnciiH»nfic,Inc.      intsssection  AriM]nc  Aursr.  /^w^^«4  sT 

'""^y.l^Z^  ^  ■    ALT .     Aj»-^u>\^  raAR       \^^o  PEaiOD^ 


\'^i' 


817/4^-1370  C3ECZED    BY       f^  xv  DAT2       ?/|3 


_^li± 


SHEET 


OF 


JOB    NO.      ^9-U2 


INTERSECTION  GEOMETRY 


X 


fiiriicu^Tn, 


ft.x"-' 


I 


7V7 


Indicate 
North 


Z.</lf  Turn  Check 

Aooroscfl 

».li<mtl)trai 

12          3          4 

dBj>t>  munrato 

pvlumr 

b.  Li^t  ran  capacuy 

OS  eiiBjifa  imcml. 

is  vpA 

cG/C 

Raaa 

ia  vpA 

«.  IjH  an 

apiatr  an 

mo.  la  vpA 

LLcitmni 

apaoty  la  vpti 

(b«t( 

lavpa 

IL  U  voiuina  >  capae- 

i«T(i>n7 

PHASiNG    3/ 


® 

0"'  r 

® 

in. 

© 

® 

® 

"in  It 

• 

" 

a,v.   "i^y 

=LV-    IIX 

CLV-  ,^f         / 

CLV- 

CLV- 

-R   St)l^»  f'l^  OK    a>   fia^'V»(     ;?  ftr  vo\ 


E  CLV    /^93  IS? 


v/c. 

LOS. 


(^ 


/r"^  e»juc-^,a\  u^  r^. 


UMIIbHIA  (vpti)                          2  0 

AC' 

30 

4  7 

uoa         A 

MO 

-n. 

ass 

ass 

a 

lOSO 

')  -*- 

1000 

AM 

c 

1MO 

-.0  1 

1140 

IIOO 

0 

1340 

, :  •;  '1 

ISTS 

laaa 

s 

ISOO 

:  ;i  i 

1429 

lara 

'   '"•-"'-"•=-■'-■•■  ''■  '^^  "j.yjii.<.v.s;vp  ■  -— •  -^-^r-^ViyMKr'- ■'•'-»■■;';'-- ^v--'^  •■•.:^.,  ■■v.:--^v;.--.>  -.  •— >^:'.:,.^^,. 


■^y.'i 


SHEET ^OF 

JOB    NO.      tOTl^' 


INTERSECTION  GEOMETRY 


A-ffA~-f'c 


Indicate 
North 


f^X-' 


^1 

v5^ 


PHASING    3"7 


Sit 


Left  Turn  Check 


AQoroacfi 


L  rlUfllhT  Of 

c&ut^  inonrmlB 
pff  hour 
bu  L^l  rani  capacity 
cm  chmofB  loicrvmi. 

cG/C 
Raao 
d.  Opposmc  voiiuns 

c  L<ft  rant 
capaocy  oa 


CLeft  tnni 

aipaecy  la  vpb 

ia  vptt 
h.  U  voduiiM  >opac* 

i«y<f  >a? 


2:CLV_LkJJL 
v/c    A^^ 
LOS      ^ 


OWTEHtA  (ypft) 


2  3      /K;T 


3  0 


ua3 


/S'i  e^Juc  ifol^  U<^  0^4 , 


A 

a 
c 

0 

e 


® 

(D 

© 

® 

® 

u 

lit 

_ 

r 

~~^ 

■ 

• 

1/ 

^£f- 

— »rrt? 

- 

(r 

— i>^ro 

^\\'> 

cxv-  5\c>: 

CLV-  ^$> 

CLV-   t)'5'd 

CLV- 

CLV- 

I 


A  3 


900 

-7)7. 

«flS 

•3S 

10SO 

S>"ic^ 

1000 

••« 

laoo 

•]t'/ 

1140 

1100 

1MO 

lO'i-i 

1879 

1333 

ISOO 

tAil 

14U 

1379 

-^ija'-->T.VVriii 


vj:i 


Vanassa/  Hangen  Diqinearing, 

Cansuittnq  Enqinsers  i  PlanoBfs      ra,rrfffAT^n    BY 


Inc.      iirrsR5£Cri0N  ATlMiHC  kKi-&   /co^^fis^^  ^. 


ALT, 


Bj^ilii 


"^^ 


YEAR 


T2T 


gEBIOD       A'-i 


817/482-1870 


CHECKED    3^ 


£-€ 


_   DATE^_/A2y;^_^^   SHEET ^OF 

DATE        S'/i'^if^    JOB    NO.      ^yz<3 


INTERSECTION  GEOMETRY 


X 


A-tfia-^T'c 


?A.«ii"C 


^1 


n7 


Indicate 
North 


Z,<^<  Turn  CAeafe 

Aooreacn 

a.Naai«var 

1          2         3          * 

dnnffi  laurrvaia 

pir  boor 

bL  Lift  ran  capaotr 

oa  cftaiif*  inicrvsi. 

la  vptt 

&a/c 

d.  Opposag  va4iuiM 

«vp<l 

cLeft  Qini 

eapaoTf  oa 

(ma.  la  «pd 

CUflmra 

eaoaaty  la  vph 

(b««> 

^Lcft  rani  vo4uina 

;a«pa 

iL  Is  voiiinM  >  opac- 

ity (f>0? 

PHASING    ^7" 


® 

(D 

© 

® 

® 

u 

liu 

• 

r 

u 

- 

•■ 

rr  ^ 

^X 

t*\l  v*iT.    "^ 

!*=» 

CLV-      ^/'Z' 

CLV-   237 

CLV-  ^f-^y^ 

CLV- 

CLV- 

SB/t>   fpl'4  ^K    'ti    Ka'^i?  vol    >    (Jrvol 


ECLV_Li21 

v/c_i£2_ 

LOS     ^ 


15  ^\ 


/r»^  £.Jici(.l^  X.w-a^A: 


CTIIbHU  (vufl)                          2  ^ 

AT-'T 

33 

4  3 

L03            A 

MO 

^)-l 

taa 

•3S 

a 
c 

lOSO 
1300 

lOOO 
1140 

9«a 

1100 

0 

13«0 

.Cs'l 

1279 

1323 

e 

1800 

,J'i 

1433 

1373 

L^ 


Vanaaa*/  Hangen  engineering.  Inc. 

617/482-1370 


UTTERSSCTION    /\ 7/^)77(1    Aug-.  /0>Mt^Cc-6'^  ST 
ALT.        Bu.:ii  YEAR      mo  P£III0D      fM 


CH£CK£D    BY 


DATS 


OC?r 


DATS     g/i  I  fj  V 


SHE2T 0^ 

JOB    NO.      /?y-zc5  " 


INTERSECTION  GEOMETRY 


X 


A^^o^-f-i 


r^vij— 


4^ 


2^ 

Indicate 
North 


I,  m    L 


Left  Turn  Cheek 


Aoorescfl 


chaufi  tnurvmli 

pv  hoar 
bi.  Lc^t  mm  capaarf 

oa  c&mn9>  latcrvu, 

IS  v^ 
cG/C 

Aaoa 
d.  Opponnf  vo4iuiH 

ia  vpta 
«.  Left  mm 

eapaccy  on 

LLdx  ram 
cipaacy  in  vpA 

SirL.£l%  ram  voJoma 

ia  vpA 
h.  Is  vo^iuTw  >  opae- 


PHASING    3/ 


® 

d) 

® 

® 

(D 

l\ 

ii(. 

_ 

r 

'' 

1 

- 

rr 

cut'     ?iO 

CLV-    ?f?0 

CLV-    ^7/ 

CLV- 

CLV- 

v/c_LLl 

LOS_i__ 


mi  I  bHIA  (vpn) 


2^      Ji 


3  a 


LOS 


/r"^   £L«^<i  /oA  i«v-  Pei; 


A 

a 
c 

0 
B 


MO 

/-'/ 

saa 

lOSO 

?  -<- 

lOOO 

1300 

?CT 

ii*o 

i3ao 

.C^i 

127S 

1500 

.,'11 

1439 

« 


A  3 


saa 


IIOO 

isaa 

13TS 


T Ft ^ !=■  F^  I  C       ST"RE#=»r-1       t3«=lF='       #=» rs| «g» L.  Y S  I  S       !=•  *=i C HC « C3 r 

VER  3.5.3  nARCHa4 


BOSTON, MA 

CONGRESS  ST. /DORCHESTER  AVE. 

EXIST  AM  -  LT  OUT  FROM  DORCHESTER  AVE. 

FIRST  VEHICLE  CRITICAL  BAP,  Tl,  5  SECONDS 

ADDITIONAL  TIME  NEEDED  FOR  SECOND  VEHICLE,  Bl,  ...  3  SECONDS 
MOVE  UP  TIME,  B2,  2.5  SECONDS 

OPPOSING  TRAFFIC 

VOLUME 1089  VPH 

ARRIVAL  RATE 303  VPS 

ANALYSIS  MOVEMENT  TRAFFIC 

VOLUME 295  VPH 

ARRIVAL  RATE 082  VPS 


>LJI 


C ic» F> <=»(!;  I  "rY=   -^OS   V/F^H 


reserve:       CftF>(e»d -rY=        1  0-7       V/RH 


ACCEPTABLE  GAPS 

PERCENT  OF  ALL  GAPS 22  PERCENT 

AVERAGE  LENGTH 8.3  SECONDS 

AVERAGE  DELAY  TO  A  VEHICLE  AT  STOP  BAR 

TO  ALL  VEHICLES 6  SECONDS 

TO  DELAYED  VEHICLES  ONLY 3.9  SECONDS 

AVERAGE  WAIT  IN  A  QUEUE 

TO  ALL  VEHICLES 24. 6  SECONDS 

TO  QUEUED  VEHICLES  ONLY 33. 5  SECONDS 

AVERAGE  DELAY  PLUS  AVERAGE  WAIT 

TO  ALL  VEHICLES 25. 2  SECONDS 

TO  DELAYED  AND  QUEUED  VEHICLES  ONLY 37.5  SECONDS 

QUEUE  LENGTH 

AVERAGE 2.7  VEHICLES 

95TH  PERCENTILE 5.4  VEHICLES 


OF=-   SERVICE 


-rRi=»F^F=^  I  c     STREAM     C3«=>F='     <i=» ivj *=» i_  Y s  I  ^     !=•  #=t c; k: *=i e E 

VER  3.5.3  NARCH84 


BOSTON, MA 

CONGRESS  ST. /DORCHESTER  AVE. 

EXISTING  PM  -  LT  OUT  FROM  DORCHESTER  AVE. 

FIRST  VEHICLE  CRITICAL  BAP,  Tl,  5  SECONDS 

ADDITIONAL  TIME  NEEDED  FOR  SECOND  VEHICLE,  Bl,  ...  3  SECONDS 
MOVE  UP  TIME,  B2, 2.5  SECONDS 

OPPOSING  TRAFFIC 

VOLUME 958  VPH 

ARRIVAL  RATE 266  VPS 

ANALYSIS  MOVEMENT  TRAFFIC 

VOLUME 459  VPH 

ARRIVAL  RATE 128  VPS 


RESULTS 


C^StR^StC  I -rY=  ^^O       VRM 


RESERVE   C<=»R#=iC;  n-Y=   1   VRM 


ACCEPTABLE  BAPS 

PERCENT  OF  ALL  GAPS 26. 4  PERCENT 

AVERAGE  LENGTH 8.8  SECONDS 

AVERAGE  DELAY  TO  A  VEHICLE  AT  STOP  BAR 

TO  ALL  VEHICLES 5  SECONDS 

TO  DELAYED  VEHICLES  ONLY 3.8  SECONDS 

AVERAGE  MA IT  IN  A  QUEUE 

TO  ALL  VEHICLES 2422. 7  SECONDS 

TO  QUEUED  VEHICLES  ONLY 2430.  5  SECONDS 

AVERAGE  DELAY  PLUS  AVERAGE  WAIT 

TO  ALL  VEHICLES 2423. 2  SECONDS 

TO  DELAYED  AND  QUEUED  VEHICLES  ONLY 2434.3  SECONDS 

QUEUE  LENGTH 

AVERAGE 309.9  VEHICLES 

95TH  PERCENTILE -851.6  VEHICLES 


:VEI_   OF=-   SERVICE 


V^asse  /  Hancen  Engineering.  Inc.      imterssction     coimC(U=s;>  sr/6aa^sgrgn-.  av".- 

SSSEng,!S«4^ne«    ^  ALT.       K)  ,    ■    ^-UJ^    YEAH       /.H^d  PERIOD      \. 


consulting  enginewa  a '-'dii'iB'a  r=-r:===— 5^ 
184  Hion  Street,  Bosion,  Maasacnuseds  02110  CALCULATED  BY 
8l7/4fl2-1870  CHECKED    BY 


/^  -^ 


f  vi 


P?C>        DATS     ■Hl-z-o./gvy  SHEET OF 

_  JOB  NO.     /y^-^3" 


DATE 


vnt 


INTERSECTION  GEOMETRY 


6TRe£T 


V 


/^ 

Indicate 
North 


j:^ 


^ 

s 


^lYlr 


4lH 
1 11 


.:^i!. 


Z.^/^  Turn  Check 

Aooroacn 

a.  Number  oi* 

12          3* 

Chang*  intervals 

per  hour 

b.  Ltix  (urn  capaacy 

on  ciiange  interval. 

in  vph 

cG/C 

fUuo 

d.  Oppounf  volume 

m  vpn 

e.  Left  lum 

apaciiy  on 

KTCcn.  in  vph 

f.  Left  lum 

capaaiy  la  vph 

(b*e» 

(.Left  turn  voiume 

in  vph 

h.  Is  volume  >  capac- 

ity (g>0? 

PHASING 


H 


140= 


® 

® 

© 

® 

® 

V 

• 

111 

CLv=.  swr  ^'5^ 

CLV=>^^^ 

CLV-  \o\ 

CLV= 

CLV= 

ECLV. 
V/C. 
LOS 


6 


Ya^ 


-3 


ZO%    (2c3oCT'ovs.  -t^xi  Tbt5«5 


CPfTERIA  (von)                            2  ^ 

'ti,          3  3 

4  7 

LOS             A 

900 

tl"/    89S 

329 

a 

1090 

^^'-     1000 

999 

c 

1300 

'^     1140 

1100 

0 

1390 

'      •    1279 

1229 

E 

1900 

K'ii-  1429 

1379 

INTERSECTION     CO\N^<lCUsS!>  5ry6(3iz^^SgrefT->  AVf!:- 
ALT. No       •ftvJxCC)     YEAR       A=?qo         PERIOD      T^ 


\fanasse  /  Hangen  Engineering,  Inc.  _       ^ 


SHEET OF 

JOB    NO.      o-7a&A3^ 


INTERSECTION  GEOMETRY 


CofO  ii<^<S"^b 


sTReeT 


V 


Indicate 
North 


Z? 


o 


\ 


T/ 


Z.^//  Turn  Check 


Aooroacn 


a.  Number  q( 
chajigv  inurvmU 
p«r  hour 

b.  Ld*!  turn  capacity 
on  change  mierval, 
in  vph 

C.G/C 
{laiio 

d.  Oppoung  volume 
in  vpn 

e.  Lfft  (um 
capaoiy  on 
green,  in  vph 

r.  Left  turn 

capacity  m  vph 

(b*e» 
^  Le/t  turn  volume 

in  vph 
h.  Is  volume  >  capac* 

.ty(g>0? 


*i 


PHASING       "t:)  ^ 


® 

'  'ST 

® 

© 

® 

® 

-pin 

t«1 

- 

cLv=.  -sa  ^-'i? 

ci.v=.'5iC9 

CLV=»  ^0*1 

CLV= 

CLV= 

E  CLV     ^^g^  71?- 

v/n    ^^      .  -7' 
LOS       ^  C 


_^Sl— CafTEHIA  (vpn) 
/0/< 


2^ 


3  a 


4.  ff 


LOS 

A 

900 

t-r-' 

399 

•"      ■ 

3 

C 

10SO 
1300 

1'L'" 

'?;; 

1000 
1140 

...      1 

1100     ■ 

0 

13S0 

ii-^- 

1279 

122S    1 

E 

1S00 

,i*/U 

1439 

137S    I 

i^ 


\^nasse  /  Hangen  Engineering,  Inc. 

Consulting  Engineers  &  WannefS  ______ 

184  High  Sireet.  Boston.  MassacJiusetts  02110  CALCULATED   BY 

617/4fl2-l870  CHECKED    BY 


INTERSECTION    covO(;(Uss;>  sr/^gf^^^ecren-^  Avi£. 

ALT.  ■    "^lUP     YEAR       AS^io  PERIOD        A  -^ 


P3  0        DATE     ■4|-z-c-/g'V 


.£1. 


DATE      vlit.l'sy 


SHEET_^ OF 

JOB    NO  .      c7f^3  " 


INTERSECTION  GEOMETRY 


-^ 

Indicate 

North 


V 


n^ 


MYlr 


I    I 


UJ 


4lH 

I'll 


•i/L 


!,</■/  rzii-n  CAffc* 

A.  Number  of 

Aoproacn 

1          2          3          * 

change  tnurviU 

per  hour 

b.  Ld't  turn  capacity 

on  change  inierval. 

in  vph 

C.G/C 

Rauo 

d.  Opposing  volume 

tn  vph 

c.  Left  lum 

capacity  on 

(rcen.  in  vph 

f.  Left  luni 

capacity  in  vph 

(b*e) 

^  Left  turn  volume 

in  vph 

h.  Is  volume  >  capac- 

ity (g>0? 

PHASING       3 

<i> 

® 

© 

® 

(D 

11 » 

CLV=  "XiJ^ 

CLV=>^'^^ 

CLV=   \<\\ 

CLV= 

CLV= 

Z  CLVJ>2_12?^ 

v/c__j22LW/ 
LOS C.    3 


cnrTERiA  (vpn)                   2  0 

t^r-. 

3  Z 

4  ff 

LOS            A 

900 

c.-/ 

ass 

83S 

a 

10SO 

^  J- 

1000 

9as 

c 

1300 

;//( 

<140 

1100 

0 

1300 

127S 

1333 

E 

1S00 

liHO 

142S 

137S 

« 


^B~.i».w>n»i  ino       INTERSECTION     co\s)<icu:S!)  5ry6aa^^€gren-  Avft- 
Vanassa /  Hangen  Engineenng,  Inc.      ^^ ^  -esivcp   year     A^^^q       period    T''^ 


T''^ 


Consulting  Engineers  &  Plannefa  CALCULATED    BY     ■C>3'.'t>,      DATS  ^4-1^/^^        SHEET OF 

6?7  "4^'2.f8T-^''°"'  S^CkS   B?_j£r5ATE2Ii^^r^0B    NO.      ^&S7i^ 


INTERSECTION  GEOMETRY 


Ctiro  Ci^C^i 


6TRe£T 


V 


/^ 

Indicate 
North 


:^ 


o 


^ 


ri/- 


\ 


Lejt  Turn  Check 


Approacn 


a.  Number  of 

change  intervals 
per  hour 

b.  Lc{i  turn  capacity 
on  change  interval, 
in  vph 

cG/C 
Rauo 

d.  Opposing  volume 
10  vph 

e.  Left  lum 
capacity  on 
grren,  in  vph 

f.  Left  turn 
capacity  in  vph 
(b*e) 

(,'  Left  turn  volume 
iji  vph 

h.  Is  volume  >  capac- 
ity (g>0? 


PHASING       ^  i:} 

® 

® 

© 

® 

® 

CLV=  Si-^7 

CLV-tllt, 

CLV=  Zp^ 

CLV= 

CLV= 

rcLv. 
v/c. 

LOS. 


.112^ 


.-)! 


c 


•io*/C  Uu;-^V^  ^lcS> 


CRITEniA  (vpft) 


LOS 


A 

B 
C 
0 

E 


2a 


AC" 


3  0 


4  J 


aoo 

t  5-1 

asa 

829 

1050 

v^ 

1000 

909 

1300 

Vi) 

1140 

1100 

1300 
1S00 

1279 
1429 

1329 
1379 

Cortsulttnq  Sngirwers  A  Piannera       rirrTTLAT^D  _BY 

i84HignSti«t.BoaoaMa«acnu«ttsQ2nO     BflEEf  ^-tS  ^^; 


/  Hangen  Bigineenng,  mc  f-,Tc+,^,  yITh p^ 


A  '". 


grjiisTm 


e.(n 


DAIS 


PERIOD      A*^ 


SHSST 


OF 


817/482-1870 


fviPT'vp'n  ay      '(e,<fe        pats     s'/iz'i-4      job  no.    0^3 


INTERSECTION  GEOMETRY 


VI 

\ 

4l 
4 

/Oot^«evw 

. 

1      A*/.;- 

^ 

^ 

^ 

1 f 

^4 

! 

•v: 

'^ 

I 

Indicate 
North 


Iff 


L^jf  ruTTi  Check 

AoDToacfi 

a.Nam<Mrar 

1           2          3          * 

eteiif*  taurvais 

per  aoar 

k.  L<it  am  apacur 

am  ctluii*  uucral. 

la  rpA 

cO/C 

Ratio 

d.  OppoftDf  voluxnc 

»  Ypa 

cL^i  mm 

apaair  oa 

tntn.  la  vph 

CLc^t  an 

oaaocy  la  »P<> 

(b-t» 

f,  La^t  aim  votoma 

ia«pa 

h.ls  oolania  ><apae. 

i«y(«>n? 

PHASJNG    -^P 


® 

tr 

(D 

© 

® 

® 

- 

- 

■ 

CLV.    HTl. 

CLV-  Tl"^ 

CLV- 

CLV- 

CLV- 

^    9K  -.■  RT  '.J  Uu^^io^ 


t  CLV  JI^ 
V/C     0.^ 
LOS      Ar 


CHIIhHlA  (vtMi)                          2  ^ 

3  a 

A  7 

LOS             A 

MO 

•sa 

S3S 

a 

lOflO 

1000 

•OS 

e 

1300 

11 40 

IIOO 

0 

lUO 

12T9 

1334 

E 

ISOO 

143S 

lars 

r/;i 


V^„a«a/HangenB;^iiH«ring.Inc.      ^^^^^^1^ 


A.<-t-     /<)^^-^'^,(;>-x^^         ^'iP, 


817/482-1870 


rrre'ffwn   BY        |g-c 


.^^ 


PsaioD     f^ 


DATS 


OATS       VT^^TFT 


SHS2T ^0F_ 

JOB    NO.      o'lZi 


INTERSECTION  GEOMETRY 


V 


■^ 

^ 

^ 


Indicate 
North 


m 


tir 


Left  Turn  Check 


Aooroacn 


bu  Lc^t  ami  apasrf 

is  vpii 

cG/C 

d.  Opponof  volunw 

ia  v^ 
c  LcA  mni 

dpaarjr  oa 

(XBBI*  111  VpA 

CL^t  mm 

ia  vpfl 
lu  U  vo^ttifi*  >  «apae* 


PHASING    ^? 

® 

® 

© 

® 

® 

fr 

"*"" 

■ 

'^r'il 

. 

'/T 

CLV-    CTf 

CLV-S'f/ 

CLV- 

CLV- 

CLV- 

LOS       P 


CarTEHIA  (vtsn)                          2  ^ 

3a 

*a     ni 

L03             A 

MO 

tan 

•33 

a 

ioao 

lOOO 

•U         ■ 

e 

laoo 

11 40 

iieo     B 

0 

ISflO 

1173 

1334        1 

s 

laoa 

143S 

137S        H 

Vanassa/I  _„„^_^ 

817/482-1870  CHECSZD    SY ^Ji — 


W^nrrM  PneHiMrino.  Inc.       nrrSHSgCTION    >iT^A5r/c- A\J^/()ni^rM.:^e^    A</:g- 
Hangan  Bigmeenng,  inc.  i^„J,.-^^  vtT5 — .<ia.  ^^  '^  'pir^mn — :^-r, 


AL7 


K)o-<^,a\\L 


ZEAH 


n-^o 


DAI2 


g£IlXOD        /\M 


DATS     •^TT3 


SHEET 


JOB    NO.       77^r^ 


INTEHSECnON  GEOMETRY 


4 
1 


^ 

T 


[ndicata 
North 


fr 


Left  Turn  Cheek 

X.  .Hamtar  o( 

Aoormcn 

Its'* 

etOB^  uiumii 

ftr  Itaor 

h.  Ltit  mm  apaaty 

osdanc*  mural. 

is  v^ 

cG/C 

Rauo 

4.0ppaBii«  yaluin* 

lavpa 

cLcft  cnn 

opKicy  <ui 

inn.<a«pa 

CLeft  mra 

cmpacuT  la  «pti 

(»•€» 

MTva 

^  U  voiuiii*  >  ^pac* 

•Td  >07 

PHASJNG      i^ 

® 

® 

® 

® 

"3, 

• 

* 

CLV-    3  ;  V 

CLV-  >ii 

CLV-    ^i" 

CLV- 

CLV- 

iL     FU*T     O'iT      (Jtr      ^    ;»    i^»jl^    r».-^ 


Apr 

ZCLV_ 

I3f\ 

ir'' 

V/C_ 

/-1| 

LOS_ 

^ 

B 

/  5«/„      ^c^c-f<  ,M  -6^  M>, 

CaiTEHlA  (vTsn)                          2  a' 

3  3 

*  3 

LOa            A 

too 

-7-'^     aaa 

■35 

B 

lOSO 

■'^"'      10OO 

•09 

C 

1300 

-:h     ^^^ 

tioo 

0 

loao 

•-  "  '       1179 

1335 

e 

isoo 

■■'i          1439 

1379 

i:^ 


,, ,  „,„„«-  PnoiniMfiiia.  Inc.       PrrEasECriON   ^TL^AJf^c  ^i^r-ZOitTM^t^AJ    Ayfr 

Vanassa/HangenBigineefiiig,iiic  _  ^lj,  ^/^     ^^>/^         ^n:;^   ^y^-^  psaxop  ^^ 


s^^s^"„si^«™-  s^^:sl  OA^. 


DAI£ 


? 


yi'? 


^   SHEST ^OF 

JOB  tio .     Z7?V  g 


INTERSECTION  GEOMETRY 


Indicate 
North 


.^^i 
%-^^ 


\^v 


5; 


*.^ 


i*f(  Turn  Check 


Aoomcft 


^uifB  uuarvsu 

pir  hoar 
^  LcA  tnra  apaoTf 

ta  vpfl 

Raua 

is  vptt 
c  LfA  tnra 


CLeft  tnra 
(^Lcft  am  KOlaaa 


iL  Is  woOun*  >< 


PHASING      3^ 

® 

® 

© 

® 

d) 

• 

'I 

1 

1  r 

- 

• 

"■^^- 

"  • 

- 

- 

-> 

CLv-  H1^ 

CLV«  J^t' 

CLV-    io'] 

CLV- 

CLV- 

♦ 


I 


LOS      ^ 


IS%  ^Juc-fio^  ^r  (^ 


- 

• 

OlllhrllA  (von)                            2  ^ 

M  .  ""^ 

aa 

43- 

LOS            A 

«aa 

-7J7 

MS 

MS 

8 

loaa 

35^' 

laoQ 

««« 

e 

isoa 

■?£'' 

1140 

1100 

0 

lUO 

/6VW     ■ 

lars 

1334 

.■" 

e 

1900 

/.'I' 

143S 

1379 

1 

vj:i 


VBnasM/  Hangan  Engineering,  Inc. 


INTEKSECTI ON       AJ'I^vAaC-    ^Nie>f\Oe,  aTlioy'friemyLieHJd. 


ALT. 


B>-nu& 


YEAH    i'^<=\o 


^5ritS'^c^.^l2Siu««, 02110     CALdJLAfED-BYl^^32_   DATS     4|a.1(t^ 
^/ 4^-1870  CHECKED    BY  V-a',         DATE        7  '.  -y 


PERIOD       ^M 


SHEET OF 

JOB  NO.    oiesA 


INTERSECTION  GEOMETRY 


/^ 

Indicate 
North 


A.Tv*-aTi<:. 


Z.</"f  Tzu-n  CAecA 

Aooroacn 

1.  Number  oi 

1          2         3 

cittfig*  loccrvats 

per  nour 

b.  Ld^i  turn  capmctty 

on  change  tnierval. 

la  vph 

cGyc 

fUuo 

d.  Opposing  volume 

in  vph 

e.  Left  turn 

capacity  on 

green,  m  vph 

f.  Lsft  turn 

capsoiy  tn  vph 

(6  •  e) 

S.  Left  turn  volume 

la  vpn 

h.  Is  volume  >capac- 

iiYd  >o? 

PHASING 


-::>^ 


® 


.i-z^ 


CLV-  -5^' 


ZJf 


CLV-  i.|l 


© 


rff 


IhO 


*  [  1        I 


CLv-  HH< 


® 


CLV= 


® 


CLV= 


ICLV. 

V/C- 
LOS 


'3g( 


i^Iit 


M\.  ^  u"%  ^ 


CniTEHIA  (vpn)                           2  ^ 

"f; 

3  a 

4  ? 

UOS             A 

900 

-';7 

8S8 

S3S 
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iaao 

%'^ 

1000 

MS 
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1200 

->,  f, 

1140 

1100 

0 

iaao 

;lS'' 

1373 

1229 

s 

1900 

, ;  1 1 

1429 

137S 

VanasM/ 


,,...,.„  B««Jn»imn«  Inc.         TNTER5ECTI0N        -A»V\swV<:.  4wgnog,    Q^^UorAWrW   ^,V<i 

Mangen  sngineenng,  inc.  ^bo\v_T:5      yeaii    vs=?o         period      ?'-\ . 


a^0^r.sss»^o«,  gi^i?j^^„,^ 


YEAH      V  Sg?  o 

DATE    4l^g^S^        SHEET OF 

—  JOB  NO.  QisS z^-:^ 


INTERSECTION  GEOMETRY 


Indicate 
North 


A:T^>MTic 


PHASING      ^^ 


CLV-5/^ 


(D 


CLV-  "^21. 


© 


CLV-     6o^ 


Z,^//  Turn  Check 


a.  Nombcr  ot* 
chvifi  laservais 
par  hour 

b.  Leii  turn  capacity 
on  ciiange  interval. 
in  vph 

cG/C 
Rauo 

d.  Opposing  volume 
to  vph 

e.  Left  turn 
capaaiy  on 
jrcen,  in  vph 

r.  Lsfl  turn 

capacity  in  vph 

(b  •  e) 
^  Lei'i  turn  volume 

lii  vph 
h.  Is  volume  >Qpac- 

.tY(g>n? 


® 


CI,V= 


CLV= 


r  CLvJiLIL 

LOS. 


z^ 


/UjJ^%foiLllte5 


CSrTESIA  (vpn) 


LOS 


A 

a 
c 

0 

E 


2a 


f^  ^ 
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900 


1200 
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1140 
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S2S 

965 

110O 
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■^/.'i 


<^ 


VSanas«/Hang8n&igineenng,inc  _  ^lj,    tz^.a,-^  ^ear      .s;uf       ^  gEaxop    A,-^ 

Carsuittriq  Ertginaert  i  Piannera      ---,  '  rjarrtrLAT-SD.  BY — S^  nAT-=-     


SHEiT 


OF 


JOB    NO.    rW^i 


INTERSECTION  GEOMETRY 


Indicate 
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1M 


^N^::} 


Z,</if  Turn  Check 


AoOTOSCfl 


dairia  inicnrmU 

(k  Ljtft  turn  capacity 

am  dimact  uucrvai. 

in  V9t> 
cG/C 

fUoa 
4.  Oppoaaf  vo4iiii» 

ia  vy« 
cLcftmni 


CLeft  mm 
Tipairny  m  *p(i 

^  Left  nm  vo^oon 

ia  vpa 
iL  la  «o4aii»  >  ^pac- 


PHASJNG   ^'Sr- 

Jd)     w/AOV 

® 

r  ■  ® 

1f\ 

K 

© 

® 

® 

- 

<»^^' 

V'"' 

^o'-- 

-k 

CLV-    ^^ 

CLV- 

2^2) 

CLV-     1^ 

CLV- 

ZCLVJ^M. 
v/c  0^"73 
LOS     CL 


IA  (von)                       2  a' 

33 

4  a 

OlllbrI 

LOS 

A 

«aa 

ua 

•33 

a 

laso 
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•M 

c 

laoo 
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1100 
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lUO 
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V&Mssa/ Hangan  Engjneering. Inc.       intshssction  AruoTtc  A^rt-Au-r^  st./^oi^pa,^  ^t^rf^V 


ALT.       /^'^-t-- 


rsAa 


^<a,8-u: 


Pi^UOD 


:m: 


18*  Hiqn  Slreat 


f 'm-'i  "/Tn    BX 


SHE^T 


f/P,         DAIS      ;!f//.,  JOB    NO.    r^lT-i, 


OF 


INTEHSECTION  GEOMETRY 
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North 


Vi 


1^ 


'y 


n/ 
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pa-haw 
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■  (b».» 

;a«va 

12          3          4 

PHASJNG      MS< 
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® 

© 

y 

® 

■Hi  ^'' 

* 

cLv-     7  7^ 

CLV=»   ^Y~'   " 
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CLV-  3"^- 

CLV-      . 
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LOS       P 


CarTEHtA  (v«n)                       2  a^ 

30 

A  3 

LOS 

A 

«aa 

aaa 

-  i 

a 

lOflO 

lOOQ 

•"  1 

c 

1300 

■.11« 

noo       1 

0 

13flO 

•     iaT9 

133a 

E 

ISOQ 

1433 

lars 

I 


mSL 


CarMLutina  Ericiiiaora  A  P^arnefa  CAX.CUI.AX2D    BY      f^  <iT  DAI2  cTj-cr-m         nc 

C2EC2ED    BY  y/l^  OATS      7//i 


8T7;  482-1870 


SHE2T         OF 


JOB    NO.    r)?^5 


INTERSECTION  GEOMETRY 


Indicate 
North 


--A 


<> 


"> 


Left  Turn  Check 
Aoofoscn 

dui^  mnmii 
p^  luttr 

b.  LiA  am  opacuy 

in  y^ 
cG/C 

ifl  TP« 

apacuToa 

C  Left  ran 
apKoy  la  ■rph 
(»♦«» 

ia  vpa 
h.  U  voionw  >aipac* 

itr  («  >  w 

12          3          4 

PHASING       3f 

® 

® 

© 

1 

® 

» 

^  t- 

i1«1 

CLT-     (^ 

Ctv-  M.^i^iCS 

CLV-   ^f7 

CLV-    laH 

CLV- 

C-e--'^ 


avu- 


LOS      S 


aWTEHlA  (wft)                          2  ^ 

30 

4  7 

LOa            A 

«aa 

MS 

•33 

a 

loaa 

lOOO 

fl«« 

c 

1200 

.ii<»o 

1100 

0 

13SO 

lars 

1333 

e 

laoo 

1439 

1379 

A 


v/:i 


Vanassa  /  Hangan  Engineering, 

817/482-1370 


DATS 


CHZCKZD  B^ 


DATE 


SHEET as 

JOB  NO.  r)?^5 


INTERSECTION  GEOMETRY 


Indicate 
North 


i 


^ 


If  V* 


,v' 


Z*^r  Turn  Check 


Aoo^09CSt 


^  ?1IIIIIOV  Of 

cten^  uusnriia 
par  Iwar 

oa  cteflft  imcrvai, 

ia  v^ 
cG/C 

RaiM 
4.  Oppowif  voiiun* 

ta  vpA 
&  L<it  tm 

qpacicy  aa 

fiVBtk  ta  vpn 
LLdt  tarn 

^tpaaxy  ia  vpli 

t^L^ft  nun  vQiaaia 

ia  TpA 
hm  Is  voUuiM  >  eipae- 


PHASING    3  (i 

i 

® 

1t^ 

1f^ 

© 

® 

CD 

^1    2".7 

■ 

CLV-     ^7 

CLV-  5^f^ 

CLV-  /Vi^ 

CLV- -H-S? 

CLV- 

LOS      ^ 


CSTTErWA  (vofl) 


23 


za 


4  0 


LOS 


A 

a 
c 

0 

s 


too 

aas 

lOflO 

lOOO 

1300 

.1140 

lOSO 

1279 

ISOO 

143S 

•39 
964 

IIOO 
1339 
1379 


m 


v>,«o«c- /  Wan«Pn  Enaineerino.  Inc.  intersection    AUAMf/C  /^ys/A/^^  ^TT /^^/efAC^  AKT^fS. 

Vanasse /  Hangen  &igmeenng.  inc.  ^^^    Bovu-q  year  >'\^o  period     Av^^^ 

^"HTI>r^rSn'SS.u«..S 02110  CALCULATED    BY^^^^   DATE     ^  f^W^Y        SHEET_OF 

6T7/4a2-ia70  CHECKED    BY        .  V.^         DATE-V"-'.  .JOB    NO.    07  M'^ 


INTERSECTION  GEOMETRY 


h.^ 


^^  s\. 


V 


Left  Turn  Check 


Aooraacn 


X.  Number  of 

1           2          3 

* 

ctunge  intervals 

per  hour 

b.  Lei'l  turn  capactiy 

on  change  interval. 

in  vph 

cG/C 

Ratio 

d.  Opposing  volume 

in  vph 

e.  Left  mm 

capacity  on 

gjcen,  in  vph 

f.  Left  turn 

f^ff  u 

capacity  in  vph 

fnU^ 

(b*e) 

g..Left  turn  volume 

ui  vph 

h.  Is  volume  >  capac- 

ity (g  >o? 

PHASING 


® 

® 
J 

© 

7 

® 

4 

® 

|Ae          1 
18©   l»o 

5*^  JfJ   J«-5 

CLV=  iSo 

CLV=.S23'^1<q1 

CLV-  23^ 

CLV-  1^  f 

CLV- 

(jl^rr^o/t/^ 


17(?3- 


ZCLVj^ 
v/n    MQ 
LOS     g 


CRITEHIA  (vph)                           2  ^ 

3  B 

4  ff 

LOS             A 

900 

aas 

aas 

8 

10S0 

1000 

ses 

C 

1200- 

1140 

1100 

0 

13S0 

1279 

122S 

e 

1300 

143S 

1379 

f/'J 


\fanass8 / Hangen Engineenng, inc.      ^^      Pi^:.\X    year     H'^  o  period     j^M 

Consulting  Engineers  A  Planners  * — '     — 


Consulting  Engineers  4  Planners             ~».-„     rat  rnuvTED    B'X 
WHign  Street.  Boston.  Massachusetts  02110    E^^HtJ   3°    '^.j, 
617/462-1870  CHECKED    a  I ^ 


;^<CS    DATS  -»^-/jV/ 


DATE  ^-\^ 


SHEET    OF 

JOB  NO.  dW? 


INTERSECTION  GEOMETRY 


Lejt  Turn  Check 

Approacn 

a.  Number  o( 

12          3          4 

change  intervals 

per  hour 

b.  Ud't  turn  capacity 

>' 

on  change  interval. 

in  vph 

cg;c 

Ratio 

d.  Opposing  volume 

m  vpti 

c.  Lcii  lurn 

capacity  on 

green,  m  vph 

f.  Lsfi  lum 

capacity  in  vph 

(b*c) 

I.-  Left  turn  volume 

in  vph 

h.  Is  volume  >  capac- 

ity (g>0? 

4 


® 

® 

© 

® 

4 

® 

T'^ 

^  -^^ 

^^^' 
Q^^^ 

CLV=    '2' ('2' 

CLV-  jTf? 

CLV-   4a  M     v/ 

CLV-      4^ 

CLV= 

-*/<k 


MIC.    t:>3- 

LOS      g" 


CRITEniA  (vph)                         2  ^ 

30 

*^ 

tOS            A. 

900 

899 

839 

a 

1090 

1000 

999 

c 

1200- 

1140 

1100 

0 

1390 

1279 

1229 

E 

1900 

<5?r 

1379 

v/:i 


caLcuuvrsa-ZBY     t/^        dais  -"—--  ■ 


Conauidnq  Enqwwars  4  Piarnera 

184  Hk;nSlre«t  Beaton.  *<Us3acntj3*t3  02na  

617/ ^82  •■'•870  CaECXED    31 


.«uliu 


DAIS       i  /(G/{?/     JOB    NO.   OTTa    " 


INTERSECTION  GEOMETRY 


V 


fVfi..n; 


X 
4 


irt. 


Indicate 
North 


X</i(  Turn  Check 

AoorQ>cn 

t.S<Mmt>mra( 

12          3* 

ettan^  uuami* 

po-lurar 

^  Ld'l  Rtra  aoaoir 

aaettaact  iniaml. 

la  v^fl 

cG/C 

Raiu 

la  vpa 

c  LcA  ran 

a^KUT  aa 

Ijen,  in  »pB 

CLe^t  curB 

apaory  >a  v^B 

(»«.l 

ia«pa 

iL  U  vaittflM  >  dpic* 

••T(«>n? 

PHASING      2^ 

® 

(D 

© 

® 

® 

1- 

.  — - 

f 

r 

■ 

• 

- 

- 

CLV-     37) 

CLV-  ^16 

CLV- 

CLV- 

CLV- 

ZiCLV  ^c 

v/c__£ll 

LOS       ^ 


0^ 


CrlllbrlLA  (vofl) 


2  J 


2o'/.  ^izjui-^""-^"  ''*^ 


3  0 


■4  3 


LOa 

A 

'>>^ 

MO 

aas 

•33 

a 

-3^- 

loao 

lOOO 

floa 

c 

■,-60 

1300 

1140 

iioe 

0 

/O-T-- 

laso 

13T3 

1333 

K 

(Xrc 

laoo 

1433 

1373 

vj:i 


VSmasM/ Hansen  &gifH»nng,  Inc.      ™^.      i^„-f.^,,  ^^^ar  ^  gsmop 

^^T^ffii^SJlSSnaattaOZrO    CALCULAISD  -arx o^ DAIS. SHEZT 

I?f.7S'5H2r-°°^^^^^  c^HKciJLm  ax       c-ts        dais 


gsmoD    PhA 


817/482-1870 


ruvfiwn   BX  C-<S  DAIS       ui^'e^       JOB    NO.   0?z^ 


OF 


INTERSECTION  GEOMETRY 


V 


FVa~Hi.> 


»^ 


irf. 


Indicate 
North 


!,</■<  Turn  Check 


Aooroacft 


cteafB  laurvsii 

p^  hoar 
bu  Ltd  rara  eio*citr 

OS  c&aaf*  uusnrvi, 

in  vpA 
cG/C 

Rauo 
^Opposiif  voiunM 

ta  vpfl 
4^  IjtA  tsni 


CL«it  atm 
^uncuy  la  vpta 

^LmA  mra  vo^uiBs 

ia  vpa 
h.  Is  vQiuaw  >  C2pac< 


PHASJNG      ^/ 


® 

® 

© 

® 

® 

f- 

.  "■ 

- 

t 

r 

- 

• 

<-,n 

. 

. 

. 

» — ii\ 

N 

lJ*f 

CLV-     |9(/ 

av-  itl 

CLV- 

CLV- 

CLV- 

ZCLV    Jrl 

V/C_L^ 
LOS     A 


2^  5^1  l^iu.-fr^-^'-  fie^ 


C»ltbHtA  (von) 


"T' 


2g 


Loa 


A 

3 
C 
0 
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i-tO 


MO 

laao 

1200 
lOflO 

laoo 


33 


A.  a 


taa 

lOOO 
1140 

lira 

143S 


•33 
9«« 

IIOO 
1333 

lara 


184 HlqnSlnMt. Boston, Maaaacnua^taOZnO    ^^TZ^r^rn   ^^    -  V^ 


aiOD       A^ 


817/482-1370 


("4  t-'f'yTTI     3Y 


DAIS  SHE2T OF 

ytft  '        DATS       tf?)\-i>       JOB    NO.   o7T^    ~ 


INTEHSECnON  GEOMETRY 


"V 
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4 
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cG/C 

RaxM 
d.  Oppoaoc  volume 

ia  V7« 
*.  Left  nm 


CLd^K  mm 
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Vanassa  /  Hangen  Engineefing,  Inc.      ^^^g^g 

ia*Hi<;n  Street.  Boston.  MaaaacnuaaraOZnO     ^^2:2^^3        ■ 
817/482-1870 
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V^nassa  /  Hanqen  Engineenng,  Inc. 
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JOB  NO.  o^Ts 


INTERSECTION  GEOMETRY 
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L^t  Turn  Check 
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LLdt  twB 
dpaory  ia  vpft 


PHASJNG      >/ 
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CLV-     ^2/. 
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ctv- 

CLV- 
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2^ 
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4  0 
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lars 

"TFiiC^F^F  I  C:       STREsi^iM       Gs^F=-       «=» r^J i==t L_ V S  X  S       F^" ift C r < f=« (3 EI 

VER  3.5.3  MSCHS* 


BOSTON, MA. 

FRANKLIN  ST. /OLIVER  ST. 

1934  AM  EXISTING  -  TOTAL  OUT  FROM  OLIVER  ST. 

FIRST  VEHICLE  CRITICAL  GAP,  Tl,  " 5  SECONDS 

ADDITIONAL  TIME  NEEDED  FOR  SECOND  VEHICLE,  Bl ,  ...  3  SECONDS 
MOVE  UP  TINE,  B2,  2.5  SECONDS 

OPPOSING  TRAFFIC 

VOLUME 276  VPH 

ARRIVAL  RATE 077  VPS 

ANALYSIS  MOVEMENT  TRAFFIC 

VOLUME • 31S  VFH 

ARRIVAL  RATE 069  VFS 


1=;:  E  S  LJ  l_  "J~  s 


C ft !=•*!=»£::  I  "TV  =   <9>  1  <£3   VJ'F='H 


f=;ese:r:v./e:  c  <^  f=- <=^  c:  i  t  y  =  s^s  v.^fm 


ACCEPTABLE  GAPS 

PERCENT  OF  ALL  GAPS 68.  2  PERCENT 

AVERAGE  LENGTH 13  SECONDS 

AVERAGE  DELAY  TO  A  VEHICLE  AT  STOP  BAR 

TO  ALL  VEHICLES 1  SECONDS 

TO  DELAYED  VEHICLES  ONLY 3.4  SECONDS 

AVERAGE  WAIT  IN  A  QUEUE 

TO  ALL  VEHICLES 2.1  SECONDS 

TO  QUEUED  VEHICLES  ONLY 6  SECONDS 

AVERAGE  DELAY  PLUS  AVERAGE  WAIT 

TO  ALL  VEHICLES 2.2  SECONDS 

TO  DELAYED  AND  QUEUED  VEHICLES  ONLY 9.4  SECONDS 

QUEUE  LENGTH 

AVERAGE 5  VEHICLES 

95TH  PERCENTILE 2.4  VEHICLES 


:VEL_   OF^   SERV^ICE «=*   — 


VER  3.5.3  f1flRCH54 


BOSTON, MA. 

FRANKLIN  ST. /OLIVER  ST. 

1984  PM  EXISTING  -  TOTAL  OUT  FROM  OLIVER  ST. 

FIRST  VEHICLE  CRITICAL  GAP,  Tl,  5  SECONDS 

ADDITIONAL  TIME  NEEDED  FOR  SECOND  VEHICLE,  Bl,  ...  3  SECONDS 
MOVE  UP  TIME,  B2,  2.5  SECONDS 

OPPOSING  TRAFFIC 

VOLUME 236  VPH 

ARRIVAL  RATE 066  VPS 

ANALYSIS  MOVEMENT  TRAFFIC 

VOLUME 207  VPH 

ARRIVAL  RATE 058  VPS 


p:E:sLJL_^-s 


a=H{=f^CXT^=       S'SS   V^I^M 


RESERVE   C«^I=-*=^C  I  T"V=   ~^5   VR'M 


ACCEPTABLE  GAPS 

PERCENT  OF  ALL  GAPS 72.  1  PERCENT 

AVERAGE  LENGTH 20.  3  SECONDS 

AVERAGE  DELAY  TO  A  VEHICLE  AT  STOP  BAR 

TO  ALL  VEHICLES 1  SECONDS 

TO  DELAYED  VEHICLES  ONLY 3.4  SECONDS 

AVERAGE  WAIT  IN  A  QUEUE 

TO  ALL  VEHICLES 1  SECONDS 

TO  QUEUED  VEHICLES  ONLY 4.  S  SECONDS 

AVERAGE  DELAY  PLUS  AVERAGE  WAIT 

TO  ALL  VEHICLES 1.1  SECONDS 

TO  DELAYED  AND  QUEUED  VEHICLES  ONLY 8.2  SECONDS 

QUEUE  LENGTH 

AVERAGE 3  VEHICLES 

95TH  PERCENTILE 1.3  VEHICLES 


:VEl_   OI=-   SERVICE i^ 


Vf -1  r--ri-r'<[i["»*'''''i"'«V.f' ■''^y-'^f  •*'^'*'-''^''    ^— --^•-»-  ^^y'■■    '  ■••jyJ  .,^-:ilJ..<^- .^:  .  .,1.:,Y-V  ;        j^  ..^  .._»,..-. ■         '      ■>-;..--...>;  j;:-:?^^*^-:;*! 


VER  3.5.3  MRCHe4 


BOSTON, MA. 

FRANKLIN  ST. /OLIVER  ST. 

1990  NO  BUILD  AM  -  TOTAL  OUT  FROM  OLIVER  ST. 

FIRST  VEHICLE  CRITICAL  BAP,  Tl,  5  SECONDS 

ADDITIONAL  TIME  NEEDED  FOR  SECOND  VEHICLE,  Bl,  ...  3  SECONDS 
MOVE  UP  TIME,  B2,  2.5  SECONDS 

OPPOSING  TRAFFIC 

VOLUME 297  VPH 

ARRIVAL  RATE 083  VPS 

ANALYSIS  MOVEMENT  TRAFFIC 

VOLUME 200  VPH 

ARRIVAL  RATE 056  VFS 


RESUL-TS 


CZf=^f='^C2X~r-^=       S«^^   V.^F=-i-l 


retsjeirve:     c«=»r«!=>c;  x  "rY=     <£jS»^     'v'rm 


ACCEPTABLE  GAPS 

PERCENT  OF  ALL  GAPS 66.  2  PERCENT 

AVERAGE  LENGTH 17.1  SECONDS 

AVERAGE  DELAY  TO  A  VEHICLE  AT  STOP  BAR 

TO  ALL  VEHICLES 1  SECONDS 

TO  DELAYED  VEHICLES  ONLY 3.4  SECONDS 

AVERAGE  WAIT  IN  A  QUEUE 

TO  ALL  VEHICLES 1.2  SECONDS 

TO  QUEUED  VEHICLES  ONLY 5.2  SECONDS 

AVERAGE  DELAY  PLUS  AVERAGE  WAIT 

TO  ALL  VEH I CLES 1.3  SECONDS 

TO  DELAYED  AND  QUEUED  VEHICLES  ONLY B.6  SECONDS 

QUEUE  LENGTH 

AVERAGE 3  VEHICLES 

95TH  PERCENT  I LE 1  .  6  VEH  I  CLES 


i_E''.^EL_  oj=^  se:rv./ice «^ 


T R i^. F=" i=^  I  C       STF^-E*=*M       C3*^f="       «=» iN| «=ii L_  Y 

VES  3.5.3  HARCHB; 


f=s^C  h:.  (^  C3  E 


BOSTON, MA. 

FRANKLIN  ST. /OLIVER  ST. 

1990  NO  BUILD  PM  -  TOTAL  OUT  FROM  OLIVER  ST. 

i:>i=%"r<i=!» 

FIRST  VEHICLE  CRITICAL  BAP,  Tl, 5  SECONDS 

ADDITIONAL  TIME  NEEDED  FOR  SECOND  VEHICLE,  Bl,  ...  3  SECONDS 
MOVE  UP  TIME,  B2,  2.5  SECONDS 

OPPOSING  TRAFFIC 

VOLUME 260  VFH 

ARRIVAL  RATE 072  VPS 

ANALYSIS  MOVEMENT  TRAFFIC 

VOLUME 20  VPH 

ARRIVAL    RATE 006    VPS 


REISLJL-T: 


CiPii R" *=» C  I  "T  Y  =       S» Z5 O       V ?=■  M 


F^^SE:i=z\^e:     Ci=>i=-»=^c:  I  "rY=     <?  i  o     v.^'r-h 


ACCEPTABLE  GAPS 

PERCENT  OF  ALL  GAPS 69.  7  PERCENT 

AVERAGE  LENGTH 1  S  .  3  SECONDS 

AVERAGE  DELAY  TO  A  VEHICLE  AT  STOP  BAR 

TO  ALL  VEHICLES 1  SECONDS 

TO  DELAYED  VEHICLES  ONLY 3.4  SECONDS 

AVERAGE  WAIT  IN  A  QUEUE 

TO  ALL  VEHICLES 1  SECONDS 

TO  QUEUED  VEHICLES  ONLY. 4  SECONDS 

AVERAGE  DELAY  PLUS  AVERAGE  WAIT 

TO  ALL  VEHICLES 2  SECONDS 

TO  DELAYED  AND  QUEUED  VEHICLES  ONLY 7.4  SECONDS 

QUEUE  LENGTH 

AVERAGE 0  VEHICLES 

95TH  PERCENTILE 3  VEHICLES 


l_eve:i_  of^ 


jeir'v'ice: «^ 


-rF*/=»I^F^  I  c 


VEK  3.S.2  13AU6a3 


!=•  |i=i  C  K  ^  C3  E 


BOSTON, MA. 

FRANKLIN  ST. /OLIVER  ST. 

1990  BUILD  AM  -  OLIVER  ST. 


EB 


FIRST  VEHICLE  CRITICAL  6AP,  Tl,  5  SECONDS 

ADDITIONAL  TIME  NEEDED  FOR  SECOND  VEHICLE,  Bl,  ...  3  SECONDS 

MOVE  UP  TIME,  B2,  2.5  SECONDS 

MAIN  STREET  HOURLY  TRAFFIC  VOLUME:  338  VPH 

MAIN  STREET  ARRIVAL  RATE:  0938889  VPS 

SIDE  STREET  HOURLY  TRAFFIC  VOLUME:  200  VPH 

SIDE  STREET  ARRIVAL  RATE:  0555556  VPS 


ISLJI—TS 


C *=*!=•#=* CI  T Y  = 


Q<£»  1        V/F"M 


RESERVE       C#=»R#=»d  "rV'=       <£><£>  1 


VRM 


PERCENT  ACCEPTABLE  GAPS:  62. 535  PERCENT 

AVERAGE  ACCEPTABLE  GAP  LENGTH:  15. 6509  SECONDS 

AVERAGE  delay:  147355  SECONDS 

AVERAGE  DELAY  TO  A  DELAYED  VEHICLE:  3.44512  SECONDS 

AVERAGE  WAIT  IN  QUEUE: 1.26491  SECONDS 

AVERAGE  WAIT  WHEN  QUEUED: 5. 44581  SECONDS 

AVERAGE   DELAY  : 1.41227  SECONDS 

AVERAGE  TOTAL  DELAY  AND  WAIT: 8. 89094  SECONDS 

AVERAGE  QUEUE  LENGTH: 302545  VEHICLES 

NINETY-FIFTH  PERCENTILE  QUEUE 1.87103  VEHICLES 
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OF 


IRVICE #=* 


VER  3.5.3  KfiRCHS* 


BOSTON, MA. 

FRANKLIN  ST. /OLIVER  ST. 

1990  BUILD  PM  -  TOTAL  OUT  FROM  OLIVER  ST. 

iD«=i-r*=» 

FIRST  VEHICLE  CRITICAL  GAP,  Tl 5  SECONDS 

ADDITIONAL  TIME  NEEDED  FOR  SECOND  VEHICLE,  Bl,  ...  3  SECONDS 
MOVE  UP  TIME,  B2,  2.5  SECONDS 

OPPOSING  TRAFFIC 

VOLUME 260  VPH 

ARRIVAL  RATE 072  VPS 

ANALYSIS  MOVEMENT  TRAFFIC 

VOLUME 20  VPH 

ARRIVAL  RATE 006  VPS 


RESUL-HS 


Ci^tR-s^^C:  I  "rY=   «?30   V.^RI-H 


fle:se:f=-ve:  c«r=-i!=>c:  i  tn'=  <=?  i  o  v.^r-1-! 


ACCEPTABLE  GAPS 

PERCENT  OF  ALL  GAPS 69.  7  PERCENT 

AVERAGE  LENGTH 1 3 .  S  SECONDS 

AVERAGE  DELAY  TO  A  VEHICLE  AT  STOP  BAR 

TO  ALL  VEHICLES 1  SECONDS 

TO  DELAYED  VEHICLES  ONLY 3.4  SECONDS 

AVERAGE  WAIT  IN  A  QUEUE 

TO  ALL  VEHICLES 1  SECONDS 

TO  QUEUED  VEHICLES  ONLY. 4  SECONDS 

AVERAGE  DELAY  PLUS  AVERAGE  WAIT 

TO  ALL  VEHICLES 2  SECONDS 

TO  DELAYED  AND  QUEUED  VEHICLES  ONLY 7.4  SECONDS 

QUEUE  LENGTH 

AVERAGE 0  VEHICLES 

95TH  PERCENTILE 8  VEHICLES 
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VER  3.5.3  I1ARCH84 


=W=»  C  h=:  <=>  e  E 


BOSTON, MA. 

X-WAY  OFF  RAMP/HIGH  ST. 

EXISTING  AM  PEAK  -  HIGH  ST.  THRU 

FIRST  VEHICLE  CRITICAL  GAP,  Tl 5  SECONDS 

ADDITIONAL  TIME  NEEDED  FOR  SECOND  VEHICLE,  Bl,  ...  3  SECONDS 
MOVE  UP  TIME,  B2,  2.5  SECONDS 

OPPOSING  TRAFFIC 

VOLUME 637  VPH 

ARRIVAL  RATE 177  VPS 

ANALYSIS  MOVEMENT  TRAFFIC 

VOLUME 354  VPH 

ARRIVAL  RATE 098  VPS 


F"<  E  S  LJ  L_  T  S 


C  (^  F=-  <===*  C3  I  T  Y  =   h£j  3  Q   "v*  R- 


RESERV.-'E  C(Pit='^CX-r^=       :Z^Q^       '^F^- 


ACCEPTABLE  C9APS 

PERCENT  OF  ALL  SAPS 41.3  PERCENT 

AVERAGE  LENGTH 10.7  SECONDS 

AVERAGE  DELAY  TO  A  VEHICLE  AT  STOP  BAR 

TO  ALL  VEHICLES 3  SECONDS 

TO  DELAYED  VEHICLES  ONLY 3.  A  SECONDS 

AVERAGE  WAIT  IN  A  QUEUE 

TO  ALL  VEHICLES 7  SECONDS 

TO  QUEUED  VEHICLES  ONLY 12.7  SECONDS 

AVERAGE  DELAY  PLUS  AVERAGE  WAIT 

TO  ALL  VEHICLES 7.3  SECONDS 

TO  DELAYED  AND  QUEUED  VEHICLES  ONLY 16.3  SECONDS 

QUEUE  LENGTH 

AVERAGE 1.2  VEHICLES 

95TH  PERCENTILE 3.7  VEHICLES 
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VER  3.5.3  HARCH84 


.v: 


IS       l=-  (Pi  C  H::  (ft  G  E 


BOSTON, MA. 

X-WAY  OFF  RAMP/HIGH  ST. 

EXISTING  PM  PEAK  -  HIGH  ST.  THRU 

FIRST  VEHICLE  CRITICAL  GAP,  Tl,  5  SECONDS 

ADDITIONAL  TIME  NEEDED  FOR  SECOND  VEHICLE,  Bl,  ...  3  SECONDS 
MOVE  UP  TIME,  B2,  2.5  SECONDS 

OPPOSING  TRAFFIC 

VOLUME 131  VPH 

ARRIVAL  RATE 05  VPS 

ANALYSIS  MOVEMENT  TRAFFIC 

VOLUME 36 1  VPH 

ARR I VAL    RATE 1     VPS 


FtESLJI—TS 


CftR-ftC:  I  "T"V  = 


1  <_>€_>; 


V.^FI-1 


FcEisiEiRrs^E     cfti=-ftc::i~rv'=     -f^^^     vr- 


ACCEPTABLE  BAPS 

PERCENT  OF  ALL  GAPS 77.  8  PERCENT 

AVERAGE  LENGTH 24.  9  SECONDS 

AVERAGE  DELAY  TO  A  VEHICLE  AT  STOP  BAR 

TO  ALL  VEHICLES 1  SECONDS 

TO  DELAYED  VEHICLES  ONLY 3.4  SECONDS 

AVERAGE  WAIT  IN  A  QUEUE 

TO  ALL  VEHICLES 2  SECONDS 

TO  QUEUED  VEHICLES  ONLY 5.6  SECONDS 

AVERAGE  DELAY  PLUS  AVERAGE  WAIT 

TO  ALL  VEHICLES 2.1  SECONDS 

TO  DELAYED  AND  QUEUED  VEHICLES  ONLY 9  SECONDS 

QUEUE  LENGTH 

AVERAGE 6  VEH I CLES 

95TH  PERCENTILE 2.5  VEHICLES 
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VER  3.5.3  (1ARCH84 


BOSTON, MA. 

PURCHASE  ST. /OLIVER  ST. 

EXISTING  AM  BASE  -  RT  OUT  FROM  OLIVER  ST. 

FIRST  VEHICLE  CRITICAL  GAP,  Tl, 5  SECONDS 

ADDITIONAL  TIME  NEEDED  FOR  SECOND  VEHICLE,  Bl,  ...  3  SECONDS 
MOVE  UP  TIME,  82,  2.5  SECONDS 

OPPOSING  TRAFFIC 

VOLUME 298  VPH 

ARRIVAL  RATE 083  VPS 

ANALYSIS  MOVEMENT  TRAFFIC 

VOLUME 460  VPH 

ARRIVAL  RATE 128  VPS 


RESULTI 


C:iP>F=M=»C  I  TV'=       G'^^       VF=IM 


reserve:     c3(Pif=-4^c::i"rv=     -43*^     vr-h 


ACCEPTABLE  GAPS 

PERCENT  OF  ALL  GAPS 66.  1  PERCENT 

AVERAGE  LENGTH 17.1  SECONDS 

AVERAGE  DELAY  TO  A  VEHICLE  AT  STOP  BAR 

TO  ALL  VEHICLES. 1  SECONDS 

TO  DELAYED  VEHICLES  ONLY 3.4  SECONDS 

AVERAGE  WAIT  IN  A  QUEUE 

TO  ALL  VEHICLES 4.2  SECONDS 

TO  QUEUED  VEHICLES  ONLY 8.3  SECONDS 

AVERAGE  DELAY  PLUS  AVERAGE  WAIT 

TO  ALL  VEHICLES 4.4  SECONDS 

TO  DELAYED  AND  QUEUED  VEHICLES  ONLY 11.7  SECONDS 

QUEUE  LENGTH 

AVERAGE 1.1  VEHICLES 

95TH  PERCENTILE 3.4  VEHICLES 


I— EiVEi—      OF^      service: 1^      


R  (ft  F^  F^  I  C:       STREAM       CBftR"       ft  tvJftL  YS  1  S       RftCKftGE 

VER  3.5.3  MARCH84 


BOSTON, MA 

PURCHASE  ST. /OLIVER  ST. 

EXISTING  PM  -  RT  OUT  FROM  OLIVER  ST. 

DftTft 

FIRST  VEHICLE  CRITICAL  BAP,  Tl,  5  SECONDS 

ADDITIONAL  TIME  NEEDED  FOR  SECOND  VEHICLE,  Bl,  ...  3  SECONDS 
MOVE  UP  TIME,  B2,  2.5  SECONDS 

OPPOSING  TRAFFIC 

VOLUME 590  VPH 

ARRIVAL  RATE 164  VPS 

ANALYSIS  MOVEMENT  TRAFFIC 

VOLUME 1  30  VPH 

ARRIVAL  RATE 036  VPS 


R  E  s  LJ  L_  nr  s 


C::ftR-ftCI"rV=   <£3<±»*^   V./R-H 


IRESER^^E   Cftl=-ftCI"rV'=   S3*^   V./'RI-I 


ACCEPTABLE  BAPS 

PERCENT  OF  ALL  GAPS. 44.  1  PERCENT 

AVERABE  LENGTH 11.1  SECONDS 

AVERAGE  DELAY  TO  A  VEHICLE  AT  STOP  BAR 

TO  ALL  VEHICLES 3  SECONDS 

TO  DELAYED  VEHICLES  ONLY 3.6  SECONDS 

AVERABE  WAIT  IN  A  QUEUE 

TO  ALL  VEHICLES 1.3  SECONDS 

TO  QUEUED  VEHICLES  ONLY 6.7  SECONDS 

AVERAGE  DELAY  PLUS  AVERAGE  WAIT 

TO  ALL  VEHICLES 1.6  SECONDS 

TO  DELAYED  AND  QUEUED  VEHICLES  ONLY 10.2  SECONDS 

QUEUE  LENGTH 

AVERAGE 2  VEHICLES 

95TH  PERCENTILE 1.7  VEHICLES 


V^EL   OR^   SEFi:V.^ICE ft 


•  R  s^  F"  F^  I  C;       S  T  R  E  #=^  r-1       «3  f^  R-       *^  M  <^.  L_  Y  S  I  S       F"  (^  C  H::  ft  (3 ! 

VER  3.5.3  MRCHSA 


BOSTDN.MA. 

PURCHASE  ST./GLIVER  ST. 

1990  NO  BUILD  AM  -  RT  OUT  OF  OLIVER  ST. 

FIRST  VEHICLE  CRITICAL  GAP,  Tl,  5  SECONDS 

ADDITIONAL  TIME  NEEDED  FOR  SECOND  VEHICLE,  Bl ,  ...  3  SECONDS 
MOVE  UP  TIME,  B2,  2.5  SECONDS 

OPPOSING  TRAFFIC 

VOLUME 1 625  VPH 

ARRIVAL  RATE 451  VPS 

ANALYSIS  MOVEMENT  TRAFFIC 

VOLUME 20  VPH 

ARR  I VAL    RATE 006    VPS 


F£ESLJL_"rS 


C *=* !=" ft  C  I  "T  V  =       SS«?       VF=-M 


r:e:se:rv.^e:     cftF=-ftci"rv'=     cz<z>^     v^f-s-j 


ACCEPTABLE  GAPS 

PERCENT  OF  ALL  GAPS 10.5  PERCENT 

AVERAGE  LENGTH 7.2  SECONDS 

AVERAGE  DELAY  TO  A  VEHICLE  AT  STOP  BAR 

TO  ALL  VEHICLES 1.2  SECONDS 

TO  DELAYED  VEHICLES  ONLY 4.4  SECONDS 

AVERAGE  WAIT  IN  A  QUEUE 

TO  ALL  VEHICLES 1.5  SECONDS 

TO  QUEUED  VEHICLES  ONLY 17.2  SECONDS 

AVERAGE  DELAY  PLUS  AVERAGE  WAIT 

TO  ALL  VEHICLES 2.7  SECONDS 

TO  DELAYED  AND  QUEUED  VEHICLES  ONLY 21.6  SECONDS 

QUEUE  LENGTH 

AVERAGE 1  VEHICLES 

95TH  PERCENT ILE 1.2  VEH I CLE3 


:^/El_   O!^   SEIRV^ICE C 


VER  3.5.3  «ftSCHS4 


BOSTON, MA. 

PURCHASE  ST. /OLIVER  ST. 

1990  NO  BUILD  PM  -  RT  OUT  OF  OLIVER  ST. 

FIRST  VEHICLE  CRITICAL  GAP,  Tl,  5  SECONDS 

ADDITIONAL  TIME  NEEDED  FOR  SECOND  VEHICLE,  Bl ,  ...  3  SECONDS 
MOVE  UP  TIME,  B2,  2.5  SECONDS 

OPPOSING  TRAFFIC 

VOLUME 1 234  VPr-i 

ARRIVAL  RATE 343  VPS 

ANALYSIS  MOVEMENT  TRAFFIC 

VOLUME 20  VPH 

ARRIVAL    RATE 006    VPS 


RESUL-TS 


C^i=-^C  I  T"V'=       3-^^       VF=-H 


resef^-v-^e:     c;#=t.'=-i^ci"rY=     3S<£>     v^r-i 


ACCEPTABLE  GAPS 

PERCENT  OF  ALL  GAPS IS  PERCENT 

AVERAGE  LENGTH 7.9  SECONDS 

AVERAGE  DELAY  TO  A  VEHICLE  AT  STOP  BAR 

TO  ALL  VEHICLES 3  SECONDS 

TO  DELAYED  VEHICLES  ONLY 4  SECONDS 

AVERAGE  WAIT  IN  A  QUEUE 

TO  ALL  VEHICLES 6  SECONDS 

TO  QUEUED  VEHICLES  ONLY. 11  SECONDS 

AVERAGE  DELAY  PLUS  AVERAGE  WAIT 

TO  ALL  VEHICLES 1.4  SECONDS 

TO  DELAYED  AND  QUEUED  VEHICLES  ONLY 15.1  SECONDS 

QUEUE  LENGTH 

AVERAGE 1  VEHICLES 

95TH  PERCENTILE 1  VEHICLES 


[ER'^ice: B 


VES  3.5.3  HARM* 


BOSTON, MA. 

PURCHASE  ST, /OLIVER  ST. 

1990  BUILD  AM  -  RT  OUT  OF  OLIVER  ST. 

FIRST  VEHICLE  CRITICAL  GAP,  Tl 5  SECONDS 

ADDITIONAL  TIME  NEEDED  FOR  SECOND  VEHICLE,  Bl,  ...  Z    SECONDS 
MOVE  UP  TIME,  B2,  2.5  SECONDS 

OPPOSING  TRAFFIC 

VOLUME 1  6i4  VPH 

ARRIVAL  RATE 462  VPS 

ANALYSIS  MOVEMEN"^  TRAFFIC 

VOLUME 20  '■.'F-H 

ARRIVAL  RATE 006  VPS 


R  e:  S  U  L_  T  s 


C*=tF=V=%C  I  TV'=   S:20   VF=H 


f^'Ese:r:v./e:  c <!=*?=■  «^ c  i  t  v  =  soo  "-.-'F'l-i 


ACCEPTABLE  GAPS 

PERCENT  OF  ALL  GAPS 9.9  PERCENT 

AVERAGE  LENGTH 7.2  SECONDS 

AVERAGE  DELAY  TO  A  VEHICLE  AT  STOP  BAR 

TO  ALL  VEHICLES 1.3  SECONDS 

TO  DELAYED  VEHICLES  ONLY 4.5  SECONDS 

AVERAGE  WAIT  IN  A  QUEUE 

TO  ALL  VEHICLES 1.6  SECONDS 

TO  QUEUED  VEHICLES  ONLY 18  SECONDS 

AVERAGE  DELAY  PLUS  AVERAGE  WAIT 

TO  ALL  VEHICLES 2.9  SECONDS 

TO  DELAYED  AND  QUEUED  VEHICLES  ONLY 22.5  SECONDS 

QUEUE  LENGTH 

AVERAGE 1  VEHICLES 

95TH  PERCENTILE 1.2  VEHICLES 


"v'Ei—  C3F^  serv/ice: cc 
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VER  3.S.3  nARCH84 


BOSTON, MA. 

PURCHASE  ST. /OLIVER  ST. 

1990  BUILD  PM  -  RT  OUT  OF  OLIVER  ST. 

FIRST  VEHICLE  CRITICAL  GAP,  Tl 5  SECONDS 

ADDITIONAL  TIME  NEEDED  FOR  SECOND  VEHICLE,  Bl,  ...  3  SECONDS 
MOVE  UP  TIME,  B2,  2.5  SECONDS 

OPPOSING  TRAFFIC 

VOLUME .  1314  VPH 

ARRIVAL  RATE 365  VPS 

ANALYSIS  MOVEMENT  TRAFFIC 

VOLUME 50  VPH 

ARRIVAL    RATE 014    VPS 


RESULTS 


CiCkRftC  I  TY=       31©       VRI 


RESERVE       C^R^StCI  "TV—       2<£>S       VRH 


ACCEPTABLE  GAPS 

PERCENT  OF  ALL  GAPS 16.1  PERCENT 

AVERAGE  LENGTH 7.7  SECONDS 

AVERAGE  DELAY  TO  A  VEHICLE  AT  STOP  BAR 

TO  ALL  VEHICLES 9  SECONDS 

TO  DELAYED  VEHICLES  ONLY 4.1  SECONDS 

AVERAGE  WAIT  IN  A  QUEUE 

TO  ALL  VEHICLES 2.1  SECONDS 

TO  QUEUED  VEHICLES  ONLY 13.4  SECONDS 

AVERAGE  DELAY  PLUS  AVERAGE  WAIT 

TO  ALL  VEHICLES 3  SECONDS 

TO  DELAYED  AND  QUEUED  VEHICLES  ONLY 17.5  SECONDS 

QUEUE  LENGTH 

AVERAGE 2  VEHICLES 

95TH  PERCENTILE ^ 1.5  VEHICLES 
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pen.  in  vph 

CU^trara 

apaaty  m  vpta 

- 

(*•«) 

(,.  Left  mm  tvAvam 

ia«ptt 

IL  U  TOliunc  >  <apic- 
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PLAcNS     AiND     SCHEDULES     UEl'AKlMb.M 
SL'MMARY    OF    TRAFFIC    COUNTS 
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YEAR 


■■W 


OUTaOUN  D 
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£l±\llL 

7 

^i^MbU 

.TI^^,l/3^ 

7:01    -      7: 30 

.  ¥■ 

W9 

^*7 

V 

UUK 

/// 

^^^«1/-a,/ 

7:31-      8:00 

I^\i4'7<;(\l7l\ 

V 

H^tl 

//5. 
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1 
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4'^   1            II 

7  V<a9\  73 

. 

! 

1 

12:31    -      1:00     1!   6    1/1P-    .'s-^l           1         1 
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il 
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FLANS    AND    SCHEDULES    DEPARTMENT 
^  SUMMARY    OF    TRAFFIC    COUNTS 


year:  cfj 
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DATE:    ^ftd-  3o 
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A.M. 

WEATHER:^^.    Q/^y, 
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WEATHER: 
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%}6Z  V3^. 


_7i 


'/C^1l\3b 
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PLANS    A>U     SCIIKWLLES     UEHAKlMt.^i 
SUMMARY    OF    TRAFFIC    COUNTS 


location:  -^;l^Ji^2^,,5:^^i(2i2Y■^<£&:&^'^-> 

YEAR:  f  V 

OUTBOUND 

1  u6S 

DATE:(,-;<j-j..Y 

date:      (XcJ^    12 

DATE: 

A.M. 

WEATH^X<*^^^v^^ 

.WEATHER:  f^f^;^ 

WEATHER:     ^^   ^/y^ 

WEATHER: 

time: 

V 

Tot. 
Pass. 

Aver. 

Sta. 
Cap. 

}/U 

V 

Tot. 
'ass. 

Ave  r. 

Std. 
Can. 

0/U 

V 

Tot. 
Pass. 

Aver. 

Std. 
Cap. 

0/U 

V 

Tot. 
Pass. 

We  r. 

Std. 
Cap. 

o/u 

5:00    -       6:00 

Z 

^•^ 

7 

6:0 1    -      6: 30 

IX 

7f 

7 

/^ 

nv 

/i 

6:31    -      7:00 

A¥ 

M7 

17 

'7i\3S7\ 

/,<r 

Subtotal 

3C 

^IL 

/3 

vy 

^%% 

/J 

7:0  1     -       7:30 

X3 

H-n 

1^ 

5?r 

-7y< 

[^ 

7:31-      8:00 

32 

7;^< 

.^>? 

"^^ 

('%'\ 

a  7- 

3:0 1     -       8: 30 

/V. 

4'il 

fl 

^x 

7r? 

^1 

8:31     -      9 : 00 

^^'Z- 

^6^ 

XI 

3; 

(>9V 

■xi. 
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IIL 

^iJjLti 

\XH 

Af8l 

^0 

9:01     -       9: 30 

^^ 

^69  13 

91 

irp. 
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9:31     -     10:00 

1? 

^'/X^ 

/^ 
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AO 
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^^L^ 
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/A 
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c^O 
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/2 
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fx 
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V 
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1 
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11 

/6 
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¥ 
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-J 
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/J 

^n  ¥1 

g 
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11  ^?}2X 
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PLA^S     AND     SCHEDULES     UEPAKIMt.'>l 
SUMMARY    OF    TRAFFIC    COL'IVTS 

?^ 

outbound 

oat"^^^^^^. // 

-^^^^.:/x 

^^m^^'     ;, 

DATE: 

A.M. 

WEATH£lf:,<^:^^t^ 

WEATH^R^^;,^^:^ 

'^^''^^^■'C^JiU^. 

WEATHER: 

TIME: 

V 

Tot. 
Pass. 

Aver. 

Std. 
Cap. 

)/U 

V 

Tot. 
'ass. 

4ver. 

itd. 
:ap. 

o/u 

V 

Tot. 
'ass. 

Aver. 

Sta. 

Cap. 

rf?u 

V 

Tot. 
Pass. 

Wer. 

Std. 
Cap. 

o/u 
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, 
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COMMUTER  RAIL  RIDERSHIP 


P-  rH  •     p 


RUSH-HOUR  ?ERFOFrW>)CE 


LINE 


Peadincf 


TBAIN     DESTIN. 


Eastern  231 
533 
235 
537 
239 
541 


819 
121 
823 
125 
827 

New  Haitp.  323 
925 
327 
929 
331 
933 

:-ard./         609 

"itch.  457 

611 
413 

SOUTH  SEFSIICE 


IPS 

RKPT 

U'S 

RKPT 

IPS 

RKPT 

RDG 
HVRHL 
RGD 
HVRHL 

RDG 

IWL 
WIN 
IWL 
WIN 
LWX 
WIN 

S.ACT. 
FITCH 
S.ACr. 
CARD 


LV. 
BOSTON 

1630 
1700 
1710 
1725 
1735 
1800 

1600 
1630 
1655 
1715 
1725 

1605 
1625 
1700 
1715 
1730 
1745 

1600 
1650 
171 
1730 


SCHID. 
APR. 

1725 
1812 
1806 
1838 
1830 
1916 

1627 
1736 
1722 
1820 
1752 

1644 
1640 
1739 
1730 
1810 
1800 

1652 
1818 
1801 
1916 


.^^ 


J=L 


t2  u/ii-ii  i,  a 


/Jo 


CAUSE/RIWARKS 


'ram.  5361 

5363 
5369 

5373 

Pranklin  7159 
7363 
7165 
7169 

Shore  8359 
8161 
8167 
8369 
8173 

atoughton  8963 
8967 
8973 


FRAM.  1630 

FTiAM.  1655 

FRAM.  1720 

FRAM.  1745 

FYZJU.  1602 

NOR.CTL.  1649 

FKLN.  1707 

FRKLN.  1725 

CANT.JCT.  1615 

ATTL.  1641 

ATTL.  1711 
CANT.JCT. 1720 

ATTL.  1741 

S-naj.  1645 

ST3J.  1715 

STGN.  1745 


1710 

1744 
1810 
1834 

1652 
1719 
1751 
1821 

1639 
1729 
1755 
1742 
1825 

1716 
1748 
1820 


J=L. 


±. 


_2. 


J^ 


33  c 
^  o  c 

-^^  ~ 
3  J  o 

J±2S 


RAPID  TRANSIT  CAPACITY 


Massaciiasetts  Bay  Traxisportation  Authority 


December     1983 


Final  Environ  m  ental  and  Socioecononiic  Impact  Report 

The  M.B.  T. A.  Fare  Increase 


Appendices 


Prepared  by  the  Central  Transportatian  Raiming  Stai'; 


A)  #  SEATS/CAR 

B)  STANDEE  SPACE 

C)  STANDEE  CAPACITY 

Normal  load 
@  2.5  sq.  ft. 


-364- 
RED  LINE  "HYBRID"  CAR 

58 

324  so.  ft. 


129 


D)  TOTAL  PASSENGERS/CAR 

Normal  load      137 

E)  TRAIN  CAPACITY 

(i  existing  4  cars 


Crush  load 
H  1.75  sq. 

ft. 


Crush  load 


186 


244 


Normal  load 
Crush  load 


743 
976 


ACTIVE  FLEET    164 

ALLOWED  TRIP  TIME   73  minutes 

CONSTRAINT   (15%  of  Active  Fleet)   140  {35F) 


@  potential  6  cars 
Normal  load   1,122 
Crush  load    1,464 

PEAK  REQ'T   114  (26F  +  2  Five) 


CONSTRAINT  (with- current  fleet) 


TRAIN  FREQUENCY 

ACTUAL     POTENTIAL 
3.0          2.0 

DESIGN 
1.5 

4_ 

cars/tTc 
2.2 

iin    5  c 

ars/ 

''tr 

iin 

headway  (minutes) 

3 

4 

#  trains/hour 

20 

30 

40 

27 

18 

effective  capacity 

.35 

NORM.AL 

.78 

LOAD 

71 

.30 

CRUSH 

LOAD 

37 

■Y 

@  4  Cars 

9   6  Cars 

a  4 

Cars 

9   6  Cars 

:■ 

ACTUAL 

12,716 

19,074 

16 

592 

24,888 

-^- 

POTENTIAL 

17,503 

26,255 

22 

838 

34,258 

J 

DESIGN 

21,243 

31,865 

27 

718 

41,578 

.  -f 

CONSTRAINT 

16,157 

19,571 

21 

082 

22,926 

1 

ABSOLUTE 

THEORETICAL  CAPACITY 

NORMAL 

LOAD 

CRUSH 

LOAD 

@  4  Cars 
29,920 

1?  6  Cars 
44,880 

@  4 
39 

Cars 
,040 

a  5  Cars 
58,560 

CURRENT  ESTIMATED  PEAK  HOUR  VOLUME    15,000 


(3/82) 


u 


■365- 


ORANGS  LIME 


#2  MAIN 

a; 

=f  SEATS /CAH 

53 

B) 

ST.ANDE2  SP.\CS 

243  sa. 

ft. 

C) 

STANDEE  CAP.^CITY 

Normal  load 
§2.5  sq.  ft. 

21 

Crush  load 
3  1.75  sq. 
ft. 

139 


D)   TOTAL  PASSENGERS/CAR 
Normal  load     15  5 


Crush  load 


197 


;)   TRAIM  CAP.ACITY 

J  e-xisting  4  cars 

Normal  load     620 

Crush  load      738 


■3  potantiai  5  cars 
Normal  load    930 
Cr-ish  load   1,192 


ACTI'/E  FLEET    120 

ALLOWED  TRIP  TI-'IE'   77  minutss 

CONSTRAINT  (15%  of  Active  Fleet)   102 (25F) 


PEAK   .^Q'T      63    (17F) 


TRAIN    FREQUENCY  ACTUAL 

headway    (minutes) 
j   trams/'hour 
effective   capacity 


POTENTIAL 


DESIGN 


CONSTRAi:rr    (with  current   fleet) 
4   cars/trair.  5   cars/train 


4.5          2.0 
13           30 
.39         .78 

1 

40 

5 
71 

3.1 
19 
.35 

4.5 
13 
.39 

NCR.-'IAL  LOAD 

CRUSH  LOAD 

g  4  Cars     a  5  < 

lars 

■a 

4 

Cars    3  6  Cars 

ACTUAL  7,17  3 

POTENTI-AL  14,508 

DESIGN  17,508 

CONSTRAINT  10,013 


10,760 
21,762 
26,412 
12,726 


9,117 
18,439 
22,379 
10,760 


13,676 
27,559 
33,569 

13 , 576 


ABSOLUTE    THEORETICAL    CAPACITY 


NORMAL    LOAD 


3   4   Cars 
24,300 


3    6  Cars 
37,200 


CRUSH    LOAD 


3   4   Cars  3   5  Cars 


31,520 


47,280 


CJRRENT   ESTiyjVTED    PEAK   HOUR   VOLUrC  7,000 


(3/32) 


-366- 


BLUE  LINE 
#4  EAST  BOSTON 


U 

-:i.i 


A)  #  SEATS/CAR 

B)  STANDEE  SPACE 

C)  STANDEE  CAPACITY 

Normal  load 
@  2.5  sq.  ft. 


42 

170  sa.  ft. 


6S 


D)   TOTAL  PASSENGEES/CAR 
Normal  load    110 


Crush  load 
d  1.75  sq. 
ft. 


Crush  load 


97 


139 


E)   TRAIN  CAPACITY    4  CARS 
Normal  load    440 


Crush  load 


556 


ACTIVE  FLEET    70 

ALLOWED  TRIP  TIME   45  minutes 

CONSTRAINT  (15%  of  Active  Fleet)   60  (15F) 


PEAK  REQ'T   40  (lOF) 


TRAIN  FREQUENCY 


SIGNAL 
ACTUAL    POTENTIAL    DESIGN    CONSTRAINT  {with  current  fleet) 


headway  (minutes 

)       4.5 

2 

0 

1.5 

#  trains/hour 

13 

30 

40 

effective  capaci 

ty      .80 
NORMAL  LOAD 

73 

.71 
CRUSH  LOAD 

ACTUAL 

5,091 

6,432 

POTENTIAL 

10,296 

13,010 

DESIGN 

12,496 

15,790 

CONSTRAINT 

7,480 

9,452 

ABSOLUTE  THEORETICAL  CAPACITY 


NORM.AL  LOAD 


17,600 


((§  4  Cars) 

CRUSH  LOAD 
22,239 


3.5 
20 
.35 


CURRENT  ESTIMATED  PEAK  HOUR  VOLUME    6,000      (3/82) 


? 


A)   #  SEATS/CAS 
3)   STANDEE  SPACE 


-367- 
GREEN  LIME  "HYB.RID"  CAR 

42  PCC/32  LRV 

148  sq.  ft..  PCC/284  sq.  ft.  LRV 


C)  STANDEE  CAPACITY 

Normal  load     59  PCC/113  LEV   crush  load   S4-  PCC/162  LRV 
g  2.5  sq.  ft.  3  1.75  sq. 

ft. 

D)  TOTAL   P.ASSEIIGEHS    CAR 

Normal  load    101  PCC/155  LRV   Crush  load  125  PCC/214  LRV 


;)   TRAIN  CAPACITY 

■a  a.^isting  (Hybrid  of  1  LRV/2  ?CC) 


Normal  load 
Crush  load 


174 
223 


a  potential  (Hybrid  of  2  LRV/3  PCC) 
Normal  load    363 
Crush  load     449 


ACTIVE  FLEET    196 
ALLGWED  TRIP  TI>IE    38 
CONSTRAINT  (15%  of  Active  Fleet) 


PEAK  REQ'T    120 


167(34T  +  99S) 


TRAIN    FREQUENCY            ACTUAL 

poTErm 

AL 

CONSTRAINT 

POTE^TTIAL 

HYBRID 

2   car   LRV 

headway    (second 

s)                 55 

30 

40 

72 

T    trains/hour 

65 

120 

90 

49 

effective   capac 

ity          .35 

MCR.MAL 

.25 

LOAD 

.42 

CRUSH 

.65 

LOAD 

Existing          Potential 

E.xistinc 

Potential 

ACTUAL 

6,221 

12,977 

7,972 

16,052 

POTENTI.AL 

5,220 

10,890 

6,690 

13,470 

CONSTRAINT 

6,577 

11,562 

8,429 

14,300 

ABSOLUTE    THE 

ORETI 

Z?d. 

CAPACITY 

NOR.MAL 

LOAD 

CRUSH 

LOAD 

S;ciSti.nCT 

Potential 

ExiStinc 

Poten-ial 

20,380 


43,560 


26,760 


53,380 


CURRENT  ESTIMATED  PEAK  HOUR  VOLUtlE   7,000 

Potential  for  currently  used  cars  calculated  by  creating  a  "hybrid  vehicle" 
and  weighting  an  average  for  a  2  car  PCC  and  1  car  LRV. 

Potential  hybrid  car  train  for  future  use  has  a  capacity  based  on  weighted 
average  of  3  PCCs  and  2  LRVs. 
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The  HBTH  also  operates   a  major 
surface   bus   terminal   at   Haymarket 
Station.      Several   bus   routes   serving 
the   North   Shore   and  utilizing  the 
Sumner  and  Callahan  Tunnels  were 
described  in  the  DEISAiEIR.      Numerous 
other  routes   also  serve   Haymarlcet 
Station.      Bus   Routes   92,    93,    and  111 
use   local  streets   through  Charlestown 
and   City   Square   to  arrive  at   the 
Haymarket   terminal   or   downtown   Boston 
destinations.    Bus   Routes   325,    326, 
353,    354,    and   426  enter   Boston  via 
Interstate   Route   93   on   the 
Mystic-Tobin   Bridge   and   use   the 
Hsymarlcet  exit   from  the  Central  Artery 
to  enter   the   Haymarket   terminal    or 
continue   to  other   downtown 
destinations.      Bus   Route   350   enters 
Boston  via   the   Longfellew  Bridge. 

Private   carrier   bus   routes 
operated  through   the  study   area 
include   longer-distance   routes   serving 
communities   in  northeast 
Massachusetts,    New  Hampshire,    Maine, 
and  Vermont.      These   services   are 
provided  by  Greyhound,    Trail ways,    and 
Trombly  Motor  Coach,    among  others. 

The  MBTA  also  operates   an 
extensive   commuter  rail   system  to   the 
north  and  west  of   Boston   from  North 
Station.      Five  routes    are   currently 
operated,   with   their   respective 
termini   being  located   in   Rockport, 
Ipswich,    Haver ill,    Lowell,    and 
Gardner.      All  routes   operate   seven 
days   per  week  with  reduced   service   on 
Saturdays   and  Sundays.      Amtrak  trains 
depart   from  South   Station   throughout 
the   day   for  points    along  the   Northeast 
Corridor  as    far  as  Washington,    DC,    and 
to  Chicago,    Illinois. 


3.2 


LAND    DSE 


^is   section   briefly   describes 
land  use  in  the  following  districts: 
South  Bos  ton /Fort  Point   Channel;    the 
FinancicLl   District;    the  Waterfront; 
Government   Center;   the   North  End; 
North   Station;    the  West   End;    and 
Charlestown.      These    districts    are 
shown   on   Figure   79.      More    detailed 
information   on  these   areas    is 
contained  in  the  supplemental    report 
on  Land   Dse,    Community   Facilities    and 


Economic  Activities  prepared  as  part 
of  this   Supplemental   DEIS/DEIR.      These 
areas    comprise   the  areas    of  potential 
additional    effect  of  Alternatives   3A, 
5A,    5A  Modified,   and  6   as    compared  to 
the  No-Build  Alternative  and 
Alternatives    3   and  5   in   the 
DEIS/DEXR.      Major   land  uses    in   each 
area   are   listed  in  Table   59,    are 
presented  on   Figures   80   and  81,   and 
are   described  in  the   following 
subsections. 

The   DEIS/DEIR    (Section    3.2) 
contains   descriptions   of   land  use   in 
the   remaining  districts   of  the  project 
area,    including  the   South  End,    the 
residential   portion   of  South  Boston, 
the   Industrial   Triangle,    the   Leather 
District,    Chinatown/South  Cove,    East 
Boston,    liogan   Airport,    and   Route   lA 
North.      For  more   detailed  information 
on   these  areas,    refer   to   Section   3.2 
and  the   supplemental    report.    Land  Dse, 
Community   Facilities,    and  Economic 
Activity    Inventory,    of   the   DEIS/DEIR. 

3.2.1      Overview 

The  project   area   contains   a 
diversity  of   land  uses.      The   Finemcial 
District,    Government  Center  and  North 
Station   areas   house  public  and  private 
offices,    commercial   and  retail 
activities,    transportation   uses   and 
entertainment   facilities;    these  areas 
have  very   small    residential 
populations. 

Predominant  activities    in   the 
South  Boston/Fort  Point   Channel   area 
are  manufacturing,   warehousing  and 
food  distribution   activities.      Vacant 
and  underused  parcels   in  this   eurea 
will   generate   substantial   mixed  use 
development  activity  over   the  next 
decade. 

The  Waterfront  has    recently 
undergone  a   trzmsformation   from 
industry   and  warehousing,    to 
high-priced  residences   and  office 
space.      Faneuil    Hall   Market  Place  and 
the  New  England  Aquarium  are 
significant  tourist  attractions. 

The  North  End  is   a  cohesive 
residential   neighborhood,   with  a 
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1  -  West  End 
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3 -North  End 

4  -  Government  Center 

5  -  Waterfront 

6-  Financial  District 
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1 1  -  Fort  Point  Channel 
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Figure  79 

Neighborhoods  in  the  Project  Area 
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Figure    81 

Major  Land  Uses  -  South  Boston 
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Igtrong   Italian   identity, 
f Son-residential    uses    are  primarily 
Iqround   floor   retail    establishments    and 
(restaurants  which   serve   local   and 
jegional   markets. 

The  West   End  houses  Charles 
5liver  Park,    a    large  private  apartment 
complex  built   in   the    1960s    and    1970s. 
The  other  major   uses    in   this   area    are 
large  health   care   facilities    including 
the  Massachusetts   General  Hospital. 

The   Central   Artery   is   a 
significant    land   use   component   of 
downtown   Boston.      The   structure   of 
this  highway   in  many   instances    defines 
the   edges   of   neighborhoods,    and   land 
uses    on   either   side   of   the   Central 
Artery   are   quite    different.      In   some 
cases   the  physical   presence   of   the 
Artery  has    slowed   changes  which  were 
encouraged  by   the   city,    for   example, 
the    development  of   the   waterfront 
south  of   the   Harbor  Towers.      In   other 
areas,    the   Central   Artery   is   perceived 
and   commonly   cited   as   protecting   the 
character   of   an    area   where   change   is 
viewed  ambiguously,    for  example,    in 
the   North  End. 

3.2.2      South   Boston/Fort   Point   Channel 

The   inventory  of   land   use 
prepared   for   the  DEIS/t)EIR  treated 
South   Boston   and   Fort   Point   Channel   as 
two   distinct   areas.      This    Supplemental 
DEIS/DEIR   includes    a    South   Boston 
tunnel   alignment    (Alternative    5A) 
which   runs   across    the   southern  part  of 
the   Fort   Point   Channel   area    and 
through   the   northern,    industrial 
•ection   of   South   Boston.      For 
•ssessing  the   land   use   impacts   of 
W.temative    5A,    all   of   the   area    east 
of   Fort   Point   Channel   and  north  of 
'irst   Street  has   been   treated  as    one 
*i3trict    (see    Figure   81). 

For   those  portions   of    South 
Boston   and   Fort   Point   Channel    outside 
*"i3   new   zone,    the    discussion   of   land 
"ae  has   been   included   in   the  DEIS/DEIR. 

The    South   Boston/Fort   Point 
'-hannel   area    is    one   of   the  most 
^Portant    districts   for   future 
'*sidential,   office,    hotel   and 


industrial   developnent  in  Boston. 
Both   renovation   of   existing  structures 
and  development  of  vacant  sites    is 
occurring.      Although   some    development 
is   taking  place   despite   access 
problems,    improvement  of  access  within 
and  to   the  area    is   a  key   ingredient   to 
continued  development   interest. 

As    described   in   the   DEIS/t)EIR, 
the  area    inmediately   to   the  east   of 
the   Fort   Point   Channel    contains   a  mix 
of   land   uses    and   is    slcwly   changing 
from  an    industrial    to  a   commercial   and 
residential   area.      There  are 
approxinately   100    existing   residences 
near  Fort  Point   Channel;    these   include 
both   developer-financed  condcminiums 
and  artists'    lofts.      In   addition   there 
are   many   small    businesses,    including 
light   industrial,    commercial   and 
office   establishments    in   this   area. 
The   Gillette   Company,    a   research   and 
manufacturing  firm  with   3, 200 
employees,    occupies    a   21-acre   site 
near   the   Fort   Point   Channel. 

The   Boston  Wharf   Company  hcis 
substantial    land  holdings    in   this   area 
and  plans    residential   auid  office 
development.      Stone   &   Webster 
Engineering   Corporation    is   currently 
converting  a  warehouse   structure   into 
office   space   for   900   employees. 
Cabot,    Cabot   &   Forbes   plans    to   develop 
fonner   Penn   Central   properties    into   a 
major   office   site.      Piers    1-4,    owned 
by   Anthony  Athanas,    are   the  proposed 
site    for    1.7   million   square   feet  of 
offices,    two  hotels,    residential 
development   and  a   major  marina. 

Massport  is   a  major   land  owner 
in   South   Boston.      Plans    for   Massport 
property   include   a   Computer  Trade 
Center   on   Commonwealth   Pier    (BCBCCM) 
and   nearby  parcels;    long-range  plans 
for    light   industrial   and  office   use   on 
Commonwealth   Flats;    expansion   of   fish 
processing  on   the   Fish   Pier;    and  a 
container  port   at   the  Massport  Marine 
Terminal,   under    lease   from   the 
Economic   Development   and   Industrial 
Corporation  of   Boston    (EDIC).      The 
Boston   Marine    Industrial    Park,    a    101 
acre   area    to   the   east  of  the   Fish  Pier 
(formerly   the   South  Boston   Naval 
Annex),    is   also   under   EDIC 
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jurisdiction,    and  contains    industrial 
and  marine-related   uses.      Across    the 
Reserve  Channel   and   to    the    east   of 
Commonwealth   Flats    is   the   Castle 
Island  industrial    area,    including  the 
White    Fuel    storage    and    fuel    transfer 
facility,    a  major   generator  of 
hazardous   cargo   truck   traffic. 

3.2.3      Financial   District 

The   Financial   District    lies 
between   Boston's    downtown   retail 
district    to   the  west    and   the   Central 
Artery   to   the   east.      It   is    the   banking 
cind   financial   center   for   the   Boston 
metropolitan   area    smd,    to  a    large 
extent,    for  New   England.    The   Financial 
District   covers   approximately   40 
square   blocks    and   consists   of 
multi -story  office   buildings,    with 
first    floor  retail  activities. 

The   Financial   District 
comprises   two   fairly   distinct   zones 
separated  by   the    High   Street   exit  rarap 
from  the  Central   Artery. 

One   area,    centered  on   Federeil 
and  Franklin   Streets,    is   composed  of 
new  high-rise   buildings   occupied 
primarily  by  banking,    insurance   and 
related   firms.      Continued   development 
of  new  office   towers    and  renovation   of 
existing  buildings    is   occurring   in 
this    area.      The   largest   site   currently 
under   consideration   for   development   is 
the    Fort   Hill  Garage   site,    where    one 
to   two   million   square   feet  of   office 
space   have   been  proposed.      This   zone 
also   includes   the   new  Meridien  Hotel 
and   Devonshire   Towers,    the   first 
residential   development   to  occur    in 
the   Financial   District. 

The   second   area,    centered 
around  Broad  Street,    is   characterized 
by   five-  to   six-story   buildings    and   an 
irregular   street   pattern.      The   Broad 
Street   area  was    originally   laid  out  by 
the  architect   Charles   Bulfinch   and 
contains  many   attractive   commercial 
buildings    from   succeeding  periods.    The 
Custom   Ho-jse   National   Register 
Historic    District   is    located  within 
this    area    and  includes    State    Street, 
the    original  main  street  of   commercial 
Boston.      Significant  recent 

Source : 


rehabilitation   has    taken  place   in   this 
area,    and  many  of  the   older   buildings 
now   house   prime    office   space. 

Downtown  Crossing,    Boston's 
retail    core,    is   adjacent   to   the 
Financial   District.      Lafayette   Place, 
a  major    retail    and  hotel    development 
now   under   construction    (225,000    square 
feet  of   retail    space),    will   open   in 
1984. 

3.2.4     Waterfront 

The  Waterfront   is   a   recently 
redeveloped  commercial,    office   and 
residential   area.      Faneuil    Hall   Market 
Place   and  the  New   England  Aquarium 
draw   substantial    tourist   traffic   to 
the  area  .      Renovation    activities   began 
in    1964,    when   the  Waterfront   was 
designated  as    an    urban    renewal   area. 
Waterfront   property   is    new  extremely 
valuable,    and  most   recent   development 
has    focused  on    luxury   commercial   and 
residential   markets. 

West  of   the  Central    Artery   the 
district   is   occupied  by   Faneuil    Hall 
Market  Place   and  the   Blackstone 
Block.      Buildings   are  prinarily 
historic   three-  to   five-story  brick  or 
granite    structures.      Faneuil    Hall 
Market  Place   attracts    12  million 
visitors  per   year   cuid  is   a  major 
retail    center.      Adjacent   to   the   Market 
is   Boston   Redevelopment  Authority 
(BRA)    Parcel    D-10,    a   surface  parking 
lot   soon   to   be   developed  for    office 
and   retail    uses.      Recent   developments 
in   the  area    include    the   153-room 
Bostonian   Hotel   cind  a   680-car   garage. 
The  Haymarket  area   along  Blackstone 
Street  houses   fresh   food  specialty 
shops,    and   is   the   site   of   an  open   air 
market  on   Fridays   and  Saturdays.      A 
pedestrian    tunnel    crossing  under   the 
Central    Artery   links   Haynarket  with 
the  North  End. 

The   area    lying  between  North 
Street,    the   CentrsH   Artery   and 
Atlantic   Avenue   is    composed  of   four- 
to   six-story  brick   and   granite 
buildings   which   are  primarily 
residential.      Two  large   housing 
developments    for   the   elderly  and  a 


nursing  home   serving  North  End 
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? residents    aure   also   located   in   this 
[  area . 

L 

I  East  of   Atlantic   Avenue   are   a 

^  aeries   of  wharves   occupied  by 
goinnercial,    office   and  residential 
^ses•      Cruise,    ferry   and  private   boats 
43ck  at   a  variety  of  wharf   locations. 
Christopher  Columbus   Park   is   a   large 
park  heavily   used  by   Boston  residents 
and  tourists.      The   buildings    on   the 
wharves    south   of   long  Wharf    (State 
Street)    are   relatively   new,    and 
include    the   Harbor  Towers   condominium 
buildings    and  the   New   Englcind 
Aquarium.      South  of   Harbor  Towers    is 
the  bra's   vaccint    Rowes/Fosters   Wharf. 
Development   proposals    for   this    site 
Include   office,    retail   and  residential 
uses. 

North  of   Long  Wharf ,    and 
continuing   to   Union  Wharf,    the  wharf 
buildings    are  mostly   three-   to 
four-story    19th   century    granite 
warehouses   which   have   been   converted 
to  commercial,   office   and   luxury 
residential   space.      North  of    this    jurea 
non-residential    uses,    including  the 
Bay   State   Lobster  Company,    currently 
predominate.      Two   residential 
development   sites    are   under 
preliminary   discussion;    Sargent's 
Wharf,    owned  by   the   BRA,    and  an   MBTR 
Pcwerhouse    under   discussion   for 
rehabilitation   ais    low   cost  housing  by 
the   Boston   Archidiocese. 


3.2.5     Government   Center 


the 


Government  Center  contains 
majority  of   the  City  of   Boston's 
public  offices,    the   major  FedercJ. 
office    buildings    in   Boston,    and  a 
number  of  state   and   county  offices, 
^e   functional   area   of   Government 

across   Cambridge    Street 
Suffolk  County 
several   state   office 
addition   to   government 
are   several   large 
buildings,    parking 
facilities,    and  small    shops   and, 
Restaurants  which   serve    the   areas 
^'orkers.      There   are   no  residential 
structures   in   the   district. 

The  physical   layout  of   the   area 


Center  extends 
to  include  the 
Courthouse  and 
''Wildings.  In 
offices,  there 
private   office 


is   quite    different  from  most  of 
Boston,    with  wide,   heavily   travelled 
streets   bordering  large 
"super blocks."      The  most   significant 
landmark   in   the  area    is   City   Hall 
Plaaa,   which    is   both   the  major 
pedestrian    circulation   space   in   the 
district   and  the   site    of  public 
demonstrations,    performances,    and  city 
events . 

Boston  City   Hall,    the  State 
Service   Center   and  the  JFK  Federeil 
Office   Building  draw   a   great  number   of 
visitors  to   the  area    each   day,   many  of 
whom  are   unfamiliar   with   their 
surroundings.      Limited  parking 
facilities    cause  nany  people   to   use 
public   transportation;    the   Government 
Center   MBTSV   Station   serves   area 
employees,    people  making  business 
trips,    and  a   significant  number   of 
tourists   visiting  the  historic 
downtown   and  Waterfront   areas. 

There   are   two  publicly-owned 
vacant   development  parcels   in   this 
area;    BRA   Parcel    7,    designated   for 
hotel    development,    and  the  parcel   at 
the   intersection   of  Merrimac  and  New 
Chardon   Streets    (no  designation   for 
its    use  has   been  made). 

3.2.6     North   End 

Directly  north   of   the 
Waterfront   smd  bounded  by   the  Central 
Artery,    North  Washington   Street   and 
Boston   Harbor   lies   the  North  End,    one 
of   Boston's   oldest   neighborhoods. 
Althou9rti   separated   from  downtown 
Boston   by  the  Central.   Artery,    the 
North  End  is   within  walking  distance 
of   Fameuil    Hall,    Government   Center, 
and  the   Financial   District.      Much   of 
the  North  End  is   only  a  short  walk 
from  major  public   transportation 
services   at   Haymarket,    Government 
Center   and  North   Station    (Green  Line, 
Orange   Line,    Blue   Line,    Conmuter   Rail, 
bus  ) . 

The   North  End  is 
circhitecturally  homogeneous,   with 
three-  to   five-story  brick   buildings 
lining  narrow   streets.      It   is    largely 
residential,    but   also  houses   a 
significant   commercial    district 
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consisting  of   small    shops    and 
restaurants    on   the   ground   floors   of 
residential   buildings.      The    district 
is   a   major  regional   center   for   ethnic 
shopping,    serving  the   large 
Italian -American  population  of 
metropolitan  Boston. 

Housing   is   the  primary   land   use 
in  the  North  End.      At  one    time,    the 
housing  stock  consisted  primarily  of 
rental   units,    but   there   are   an 
increasing  number  of   condominiums. 
The   major   commercial   section  of   the 
North  End  is   located  around  Hanover 
and  Salem  Streets. 

Thousands   of   tourists  visit   the 
North  End  each  year   to   follow   the 
Freedom  Trail  past  Paul   Revere 's 
house,    the    Old   North  Church   and  other 
historic   sites. 

Located  on   the  periphery  of   the 
North   Old  are   IcU'ger   businesses    and 
institutions   that   are    city-wide    or 
regional   in   character.      Expensive 
professional   space  has   recently  been 
developed  on   the    esistem   edge   of   the 
North  aid,    essentially   as    an   extension 
of   the  Waterfront   district. 

3.2.7     North   Station 

The   North   Station   area    lies 
between   the  Charles    River,    the   Central 
Artery   and   Government   Center.       It 
contains   retail,    commercial, 
government,    office,    institutional   and 
manufacturing   uses.      Major   facilities 
are   the  MBTA's  North  Station  commuter 
rail   terminal  emd  transit   facilities, 
the   Boston  Garden   sports    arena,    the 
Anelex  Building,    the   Massachusetts 
Registry  of   Motor  Vehicles    and 
Department  of   Public  Works,    and 
theMassachusetts    Rehabilitation 
Hospital.      Commercial,    retail, 
miuiufacturing  euid  office   uses    are 
concentrated  aHong  Causeway   Street. 


rehabilitation  of  buildings  in  this 
19th  century  industrial  district  is 
ongoing. 

The  North   Station   area 
presently  contains   a   great   deal    of 
land  used   for   surface  parking; 
approximately    2, 300  parking  spaces 
exist.      Roughly   60  percent  of  these 
are   designated  employee  parking  for 
the  Massachusetts   Department  of   Public 
Works,   Massachusetts   General   Hospital, 
and  the  Massachusetts   Rehabilitation 
Hospital . 

At   this   time,    the  Boston 
Redevelopment   Authority    (BRA)    is 
undertaking  a   federally-assisted  urban 
renewal   project   in   the  North   Station 
area.      Recent  planning  studies   have 
divided  the  area    into   three   sections: 
Rail yard  and  River   Edge;    North 
Station/Boston  Garden   Area;    eind 
Bulfinch   Triangle.      Redevelopment   is 
currently   in  progress    for   the   North 
Station/Boston   Garden   section    (BRA 
Sub-area    I),    including  site 
preparation   for   construction   of  a 
major  General    Services   Administration 
(GSA)    Federal    Office  Building.      Other 
potential    Improvements    in   this   area 
include   relocation  of   the  MB1A   Green 
Line   transit   facilities;    construction 
of   a   new   Boston   Sports   Arena   or  other 
facility   above   extended  MBTIV   commuter 
rail    tracks;    construction   of  a  parking 
garage   adjacent  to   Lomasney  Way  and 
the   elevated  Storro/   Drive/Central 
Artery   Connector   Ramps;    and 
discontinvance   of  a  portion   of  Nashua 
Street    (part  of  the   GSA  project). 
Construction   of  these   improvements    is 
expected  to  continue   over  the  next 
decade .      Planning  is   underway  for   the 
Rail yard/River  Edge   section    (BRA 
Sub-area    II ) ,    with   construction   of  any 
improvements    not  anticipated  until 
1990    or   later. 

3. 2.8      West   End 


The  West   End   lies   between 
Beacon   Hill,    the   Charles   River,    and 
Government   Center.      Until    the   late 
1950 's,    the  West   End  was    composed 
primarily  of   early   20th   century 
five-story   apartment  buildings.      These 
low-rent  buildings   were  razed  in   the 

Third   Harbor   Tunnel,    Interstate    90/Central   Artery,    Interstate    93" 
supplement    to   the    Draft    Environmental    Impact    Statement/Report    dated 
June,    1983. 


The   Bulfinch  Triangle   lies 
south  of   Causeway   Street  between  North 
Washington   Street   and  Merrimac 
Street.      Its   three-   to  nine-story 
brick  buildings   contain  primarily 
manufacturing,    commercial   and 
warehousing   uses.      Private 

Source : 


i  garly    1960s   during   one   of   Boston's 
r  earliest   and   largest   urban  renewal 
:  projects.      The   45-acre   site   is    now 
occupied  by   Charles    River   Park,    a 
development   consisting  of   eight  high 
rise   apartment   towers /    a   subsidized 
apartment   tower   for   the  elderly,    an 
office    building,    a   small   commercial 
building,    a   synagogue    and   three 
par)cing  garages.      Landscaped  paths 
wind   through   the    development,    and  no 
through   streets   cross    the   area. 

South  of   Charles    River  Park, 
the  area  has  primarily   institutional 
uses,    including   Massachusetts   General 
Hospital,    Massachusetts    Eye    and   Ear 
Infirmary,    the    Suffolk  County  Jail   and 
two   churches.      Charles    River  Plaza,    a 
shopping   center   along   Cambridge 
Street,    contains   stores,    movie 
theaters,    restauremts,    a   major  hotel 
and  a    large  privately -owned   parking 
area.      There   remain   a   few   five-story 
residential    buildings   with   commercial 
uses    on   the    ground    floor    in    this    area. 

There    is    one   undeveloped  parcel 
at   Charles    River   Park  at  the 
intersection   at   Lomasney  Way    and 
Staniford   Streets;    no  proposals    are 
under   consideration   at    this    time.      The 
remainder  of   the   West    End   is    fully 
developed. 


establishments    along  Bunker  Hill 
Street   and  Main   Street.      Several 
historic   sites,    including  the   USS 
Constitution   and  the   Bunker   Hill 
Monument,    attract   visitors   to    the   area, 


3.3 


NEIGHBCRHOOD    CHARACTERISTICS 


AND    COMMUNITY    FACILITIES 

This   section   describes   the 
nBjor   characteristics   and   significant 
community    facilities    of   the 
Waterfront,    Government   Center,    North 
End,    North   Station    and  West   End 
neighborhoods.      The   City   of  Boston    is 
used  as    a   baseline   for   discussion   of 
demographic   characteristics.      As    for 
land  use,    these   areas    comprise   the 
areas    of  potential   additional    effects 
of   Alternatives    3A,    5A,    5A  Modified, 
and   6   as    compared  to   the   No-Build 
Alternative   and   Alternatives    3    and   5 
in   the   DEIS/DEIR.      Major   community 
facilities    are   listed   in  Table   60   and 
are   shown   on   Figure   82.      Neighborhood 
characteristics    and  major   facilities 
are   described  below. 

The   neighborhood   facilities    and 
characteristics    section   of   the 
DEIS/DEIR    (Section    3.3)    should  be 
referred  to   for   comparable   discussions 
of   South   Boston,    Chinatown/South   Cove, 
and   East   Boston. 


3.2.9     Charlestown 

Existing   conditions    In 
Chaurlestown    are    described   in   the   Final 
Environmental    Impact   Statement    for   the 
North  Area   project    (Federal    Highway 
Administration    and  Massachusetts 
Department   of   Public  Works,    1979). 
Charlestown    is   a   stable   residential 
community.      The  housing  stock    is 
predominantly   older,    two-   and 
three-story   structures,    with   nany 
fflulti -family   and  row  houses. 
Charlestown   is    also  a   major   employment 
Center,    with   industrial   and 
Warehousing  activities    located  to   the 
West  of    Interstate    Route    93,    along 
Rutherford  Avenue,    and   along   the 
Waterfront.      Bunker   Hill   Community 
College    is    also   located   in 
Charlestown,    north   of   the   John  F. 
Gilmore    Bridge   and   east   of    Interstate 
Route    93.      There   are   local   commercial 

Source:  "Third  Harbor  Tunnel,  Inters 
supplement  ot  the  Draft  Env 
June,    1983. 


Prinary   sources    of    information 
on   population    and  housing   are    U.S. 
Census    of    Population    and   Housing 
(1980),    the   1979   Boston   Redevelopment 
Authority    (BRA)    Household  Survey   and 
BRA  Neighborhood  Profiles. 

3.3.1      Waterfront 

General    Cheuracteristics 

The  Waterfront  has    been   a 
residential    community    since   urban 
renewal   projects    began    in   the   late 
1960s.      The  Waterfront  housing  stock 
consists    of   newly  constructed 
apartments    and  condominiums   and  older 
warehouse   buildings    that  have   been 
rehabilitated   for   residential   use. 

The  population    of   the 
Waterfront   area    increased  dramatically 
during  the  period  of   redevelopment; 

tate    90/Central   Artery,    Interstate    93" 
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2.0     TRAFFIC  FORECASTING  PROCEDURE 


2.1 


General 


In  contemporary  practice, 
traffic  forecasting  for  large  highway 
projects  is  generally  done  through  use 
of  a  computerized  traffic  analysis 
procedure  knovm  as  traffic 
assignment.   This  procedure  has  been 
developed  by  the  Federal  Highway 
Administration  (FHWA)  and  the  Urban 
Mass  Transportation  Administration 
(UMTA)  over  the  past  25  years,  and  is 
used  throughout  the  world.   In  this 
procedure,  a  computerized 
representation  of  the  highway  network 
is  constructed.   This  network, 
consisting  of  highway  links  (streets) 
and  nodes  (intersections),  covers  the 
area  of  analytical  interest  and 
usually  includes  most  highway 
facilities  other  than  minor  local 
streets.   Associated  with  this  network 
is  a  system  of  zones  covering  the  same 
geographical  area.   A  trip  table,  or 
matrix  of  trips,  that  identifies 
zone-to-zone  vehicular  flows  is 
prepared  as  part  of  this  process.   In 
the  traffic  assignment  procedure, 
vehicular  trips  from  the  trip  table 
are  assigned  to  links  in  the  highway 
network.   This  is  done  by  using  one  of 
several  mathematical  computer  programs 
or  algorithms  that  assign  vehicles 
from  origin  zones  to  destination  zones 
via  minimum  time  paths. 

There  are  usually  several 
stages  of  analysis  in  the 
transportation  planning  process.   In 
the  first  stage,  a  travel  survey  is 
taken.   This  identifies  the 
zone-to-zone  flows  of  trips. 
Associated  with  this  travel  survey  are 
traffic  counts  made  at  various  points 
throughout  the  highway  network.   These 
two  types  of  data  together  constitute 
what  are  known  as  the  base  case  trip 
table  and  base  case  traffic  volumes. 

The  second  stage  of  analysis  is 
traffic  assignment  model  calibration. 
In  this  stage,  traffic  assignments  are 
performed,  assigning  the  trips  from 
the  trip  table  to  the  computerized 
highway  network.   These  traffic 
assignments  tise  the  con^uter  programs 


developed  by  the  FHWA  and  UMTA.   In 
these  assignments,  trip  table  volumes 
and  highway  network  characteristics 
are  adjusted  until  assigned  volumes  on 
the  cai];>uterized  network  are  close  to 
the  volumes  of  traffic  actually 
counted.   Following  this  procedure  the 
base  case  model  is  said  to  be 
calibrated. 

In  the  third  stage  of  analysis, 
future  networks  and  trips  are 
developed.   The  highway  network  is 
altered  to  incorporate  changes 
anticipated  by  the  horizon  year  of 
anaJ^sis,  and  separate  versions  of  the 
network  are  prepared  that  include  the 
various  project  alternatives  to  be 
tested.   Parallel  to  this  work, 
projections  of  future  trip  volumes  are 
made.   These  projections  are  based  on 
such  factors  as  growth  of  future 
population  and  employment.   From  the 
projections  come  trip  tables  for 
future  yeeurs . 

When  the  futtire  networks  and 
trip  tables  are  con^lete,  the  future 
trips  are  assigned  to  the  future 
networks.   These  assignments  yield  the 
traffic  volumes  associated  with  the 
various  plan  alternatives.   From  these 
assignments,  various  statistics  are 
available.   These  include  traffic 
volumes  and  speeds  by  link  or  in  total 
for  the  network,  vehicle  hours, 
vehicle  miles,  and  a  variety  of  other 
statistics.   These  various  statistics 
are  used  in  evaluating  the  proposed 
alternatives. 

Once  the  basic  traffic 
assignments  have  been  undertaken,  a 
number  of  subsidiary  analyses  may  be 
performed.   These  may  include  analyses 
of  such  issues  as  vehicle  turning 
movements  at  intersections,  truck 
traffic,  traffic  in  small  areas  or  on 
particular  streets,  and  construction 
staging.   These  all  contribute  to  the 
overall  evaluation  of  traffic 
associated  with  project  alternatives. 

In  the  Third  Harbor  Tunnel 
EIS/EIR  traffic  analysis,  the  traffic 
assignment  procedure  described  above 
has  been  followed.   Base  case  and 
future  networks  and  trips  were 
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developed  (or  used  from  earlier 
studies ) ;  traffic  assignments  were 
performed;  and,  a  number  of  subsidiary 
and  follow-up  analyses  were 
undertaken.   In  the  remainder  of  this 
section,  the  specific  parts  of  the 
analysis  are  discussed  in  order  as 
follows : 

1.  Travel  and  Traffic  Data 

2.  Base  Case  Networks  and  Zones 

3.  Base  Case  Trip  Tables 

4.  Base  Case  Traffic  Assignment 
Model  and  Model  Calibration 

5.  Future  Trips 

6.  Logan  Airport  Trips 

7.  BMture  Networks 

8.  Future  Assignments 

9.  Manual  Assignments:   East 
Boston  and  South  Boston 

10.  Truck  Volumes 

11.  Construction  Staging 

12.  Induced  Traffic 

The  following  general 
discussion  is  intended  to  provide  an 
overview  of  the  analysis.   For 
specific  details  of  the  analysis, 
technical  memoranda  are  available  from 
CTPS.   They  are  referenced  at  the  end 
of  this  Appendix. 


been  used  for  AM  peak,  PM  peak,  and 
average  weekday  daily  traffic  (AWDT) 
assignments  for  the  Third  Harbor 
Tunnel  traffic  analysis. 

Traffic  counts  for  the  1977 
base  case  assignment  model  calibration 
came  from  a  number  of  sources  [5] . 
These  include  cordon  counts  and 
arterial  street  counts  from  the 
Central  Artery  Origin-Destination 
(0-D)  Survey,  supplemental  counts 
performed  for  the  0-D  Survey  by  the 
MDPW,  counts  from  the  1974  Boston 
Cordon  Count  [6] ,  counts  from  the 
Seaport  Access  Study  [7] ,  counts  from 
permanent  MDPW  counting  stations,  MDPW 
coverage  counts,  and  special  MDPW 
counts  conducted  as  part  of  this 
study.   For  model  calibration,  a  total 
of  159  count  locations  were  used  for 
sm  "inner"  area  in  and  arovmd  downtown 
Boston,  and  114  in  an  "outer"  area 
extending  about  4  to  5  miles  from  the 
Boston  core.   Another  62  counts  were 
used  for  an  outer  fringe  area  which 
extends  to  just  beyond  Route  128. 

In  addition  to  counts,  balanced 
expressway  volumes  created  by  CTPS 
were  used  for  model  calibration. 


2.2 


Travel  and  Traffic  Data 


2.3 


Base  Case  Networks  and  Zones 


The  basic  source  of  travel  and 
traffic  data  used  for  the  Third  Harbor 
Tunnel  EIS/EIR  is  the  Boston  Central 
Artery  1977  Origin-Destination  Study 
prepared  for  the  Massachusetts 
Department  of  Public  Works  (MDPW) 
[1] .   In  this  study,  travelers 
crossing  a  cordon  line  around  downtown 
Boston  were  surveyed  with  regard  to 
the  origins  and  destinations  of  their 
trips.   This  survey  provided  travel 
information  for  trips  to  and  through 
the  downtown  Boston  area.   Data  from 
this  survey  had  earlier  been  combined 
with  regional  travel  data  from  the 
1963  Boston  origin-destination  survey 
[2],  updated  to  1975  [3],  to  create 
the  regional  trip  tables  that  were 
used  for  1977  average  weekday  traffic 
(AWDT)  assignments  in  the  Corridor 
Planning  Study  for  Rt.  1-93  and  1-90; 
The  Central  Artery  and  Third  Harbor 
Tunnel  [4] .   These  same  data  are  the 
basis  for  the  trip  tables  that  have 


The  highway  network  initially 
used  for  1977  AWDT  traffic  assignments 
and  used  in  the  Central  Artery 
Corridor  Planning  Study  is  a  large 
network  containing  11,400  links,  and 
stretching  to  just  beyond  Route  128. 
Within  the  area  of  coverage,  it 
includes  all  expressways,  all  major 
arterial  routes,  and  most  minor 
arterial  routes.   For  the  downtown 
Boston  area,  there  is  more  detail,  and 
most  local  streets  are  included. 

During  the  course  of  Third 
Harbor  Tunnel  analysis,  a  number  of 
changes  were  made  In  the  Initial  AWDT 
network.   Speeds  and  capacities  were 
corrected  on  a  number  of  expressway 
links,  and  network  geometry  was 
changed  in  several  locations  to  better 
reflect  the  actual  highway  network. 

Major  network  changes  were  made 
in  East  Boston  and  South  Boston.   In 
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these  areas,  detailed  evaluative  work 
was  required  for  Third  Harbor  Tunnel 
analysis,  for  the  original  network  did 
not  include  all  the  required  streets. 
Thus,  the  network  was  made  laore 
detailed  in  both  of  these  areas  [8] . 
The  final  AWDT  network  links  and  nodes 
for  East  Boston  and  South  Boston  are 
shown  in  Figure  2  and  Figure  3. 

The  zone  system  for  the  AWDT 
network  covers  roughly  the  same 
geographical  area  as  the  network, 
extending  to  just  beyond  Route  128; 
boundaries  are  shown  in  Figiire  4. 
Initially,  the  zone  system  included 
217  zones,  of  which  about  60  were 
within  downtown  Boston.   Because  of 
the  detailed  evaluation  requirements 
of  Third  Harbor  Tunnel  analysis,  the 
initial  large  zones  of  East  Boston  and 
South  Boston  were  disaggregated  into 
smaller  zones  [8] .   Initially,  East 
Boston  had  only  four  zones  and  South 
Boston  had  six.   In  the  final  system. 
East  Boston  had  17  zones  and  South 
Boston  had  13.   Correspondingly,  the 
final  AWDT  system  had  239  zones.   The 
zones  ultimately  used  in  Third  Harbor 
Tunnel  traffic  analysis  for  East 
Boston  and  South  Boston  are  shown, 
respectively,  in  Figures  5  and  6. 

For  AM  and  PM  peak  period 
assignments,  smaller  networks  and  zone 
systems  were  used.   These  networks, 
containing  about  6,900  links,  stretch 
to  just  north  of  Revere  and  Medford, 
to  Arlington,  Watertown,  and  Newton  to 
the  west,  and  to  just  south  of  the 
Neponset  River  (see  Figure  7).   Within 
their  geographical  area  of  coverage, 
the  AM  and  PM  networks  include  the 
same  highway  facilities  as  the  AWDT 
network.   As  initially  developed, 
these  networks  had  168  zones.   These 
smaller  systems  were  developed  for  AM 
and  PM  peak  period  assignments  because 
they  are  easier  to  use  and  are  much 
cheaper  in  computer  time  than  the  much 
larger  AWDT  network  and  zone  system. 
For  purposes  of  Third  Harbor  Tunnel 
analysis,  they  yield  results 
equivalent  in  quality  to  those  of  the 
larger  system. 

As  with  the  AWDT  network,  a 
substantial  number  of  changes  were 


made  in  the  AM  and  PM  base  case 
networks.   Many  of  these  were  related 
to  making  link  capacities  and  speeds 
more  accurate,  and  to  improving 
network  geometry.   Others  were  made  to 
accon^lish  the  same  network  detailing 
in  East  Boston  and  South  Boston  that 
was  done  for  the  AWDT  network. 

Zone  systems  for  the  AM  and  PM 
networks  were  also  disaggregated  in 
East  Boston  and  South  Boston  to  the 
s<une  zones  as  for  the  AWDT  network. 
The  final  AM  and  PM  zone  systems 
Include  188  zones  each. 

2.4    Base  Case  Trip  Tables 

As  indicated  above,  1977  base 
case  AWDT  trip  tables  had  previously 
been  prepared  and  used  for  AWDT 
traffic  assignments  for  the  Central 
Artery  Corridor  Planning  Study.   For 
Third  Harbor  Tunnel  analysis,  these 
trip  tables  were  used  substantially  as 
they  had  been  developed  earlier, 
except  that  they  were  disaggregated  in 
East  and  South  Boston  to  reflect  the 
smaller  zones  created  in  those  areas. 
The  disaggregation  process  involved 
determining,  at  a  census  tract  level, 
the  fractions  of  trips  for  each 
original  zone  that  were  residentially 
and  non-residentially  related,  and 
then  aggregating  the  census  tract 
fractions  up  to  the  new  zone  systems 
in  accordance  with  the  original  zonal 
residential  and  non-residential  trip 
totals  [9,  10,  11,  12,  13,  14,  15, 
16] .   Trips  from  the  new  zones  were 
assumed  to  be  distributed  to  other 
zones  in  the  Scune  proportions  as  had 
been  the  case  in  the  original  zones. 

Prior  to  the  Third  Harbor 
Tunnel  analysis,  a  1977  base  case  Mi 
peak  trip  table  had  been  prepared  for 
7:00  AM  to  10:00  AM  using  the  same 
data  sources  as  had  been  used  in 
creating  the  AWDT  trip  table.   This 
trip  table  was  used  for  Third  Harbor 
Tunnel  AM  peak  base  case  assignments, 
with  its  values  somewhat  modified 
through  the  traffic  assignment  model 
calibration  process.   As  with  the  AWDT 
trip  table,  a  disaggregation  process 
was  required  for  the  new  smaller  zones 
in  East  Boston  and  South  Boston  [17, 


Source:   "Third  Harbor  Tunnel  Project,  Interstate  90"  Draft  Environmental  Impact 
Statement/Report  dated  December,  1982. 
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18/  15]-   This  process  was  analogous 
to  the  one  undertaken  for  the  AWDT 
trip  table. 

Prior  to  the  Third  Harbor 
Tunnel  Study,  no  PM  peak  period  trip 
table  had  been  created.   Such  a  table 
for  this  study  was  initially  developed 
for  1977  for  the  PM  peak  period  (3:00 
PM  to  6:00  PM),  by  reversing  the  AM 
peak  base  case  trip  table  [20,  21,  22, 
23] .   This  reversal  was  based  on  the 
assumption  that  trips  from  Zone  A  to 
Zone  B  during  the  AM  peak  go  from  Zone 
B  to  Zone  A  during  the  PM  peak.   The 
initial  base  case  PM  trip  table  was 
substantially  altered  during  the  model 
calibration  process,  in  order  to 
account  for  actual  differences  between 
PM  peak  travel  and  the  reverse  of  AM 
peak  travel. 

For  the  PM  peak  base  case  trip 
table,  a  disaggregation  process  was 
made  for  East  Boston  and  South  Boston 
following  the  same  procedure  as  that 
used  for  the  AM  peak  base  case  trip 
table. 

2.5    Base  Case  Traffic  Assignment 
Model  and  Model  Calibration 

All  traffic  assignments  for 
Third  Harbor  Tunnel  analysis  utilized 
the  Urban  Transportation  Planning 
System  battery  of  traffic  assignment 
programs  of  UMTA.   For  AWDT, 
"equal-or-nothing"  assignments  were 
run.   For  AM  and  PM,  "all-or-nothing" 
assignments  were  performed.   For  AWDT 
assignments,  seven  iterations  were 
used  for  calibrating  the  base  case 
1977  model.   For  AM  and  PM  peak  period 
assignments,  five  iterations  were  used. 

Because  the  AWDT  assignment 
model  was  already  quite  well 
calibrated  from  the  earlier  Central 
Artery  Corridor  Planning  Study,  only  a 
relatively  small  amount  of  calibration 
work  was  necessary.   A  total  of  ten 
calibration  runs  were  conducted  [24] . 
These  runs  had  three  purposes.   The 
first  was  to  compensate  for  the  speed, 
capacity,  and  geometric  changes  that 
had  been  incorporated  during  network 
editing.   The  second  was  to 
redistribute  Logan  Airport  trips  more 

Source:   "Third  Habor  Tunnel  Project,  In 
Statement/Report  dated  Decembe 


in  accordance  with  the  results  of  the 
1978  Logan  Airport  Survey  [25] .   The 
third  was  to  incorporate  the 
disaggregated  zones  for  East  Boston 
and  South  Boston. 

An  extensive  process  of 
calibration  was  undertaken  for  both 
the  AM  and  the  PM  traffic  assignment 
models.   For  the  AM  peak,  a  total  of 
twenty-eight  traffic  assignment  trials 
was  undertaken  in  model  calibration 
[26] .   These  trials  had  a  variety  of 
purposes  ranging  from  bringing 
corridor  traffic  volimres  into 
conformance  with  counts,  to  adjusting 
Logan  Airport  trip  totals  and 
distributions  to  agree  with  survey 
results.   For  the  PM  peak,  a  total  of 
twenty  model  calibration  runs  were 
undertaken  [27] .   They  had  purposes 
roughly  parallel  to  those  of  the  AM 
peak.   For  both  the  AM  peak  and  PM 
peak,  disaggregation  was  done  for 
zones  in  East  Boston  and  South 
Boston.   A  portion  of  the  graphical 
computer  output  from  a  typical  model 
assignment  is  illustrated  in  Figure  7. 

2.6    Future  Trips 

It  was  originally  anticipated 
that  future  trips  for  AM,  PM,  and  AWDT 
would  be  based  on  CTPS  Interim 
Projections  of  1977  extended  to  the 
Third  Harbor  Crossing  horizon  year  of 
2010  [28,  29].   An  early  analysis  of 
the  difference  between  CTPS  Interim 
Projections  and  new  projections  based 
on  the  1980  Census  [30],  however, 
indicated  that  new  projections  based 
on  the  1980  census  were  much  lower 
than  the  earlier  ones.   Because  the 
difference  was  considerable,  it  was 
decided  to  use  new  projections  based 
on  the  1980  Census.   For  this  purpose. 
Metropolitan  Area  Planning  Council 
(MAPC)  projections  of  population  and 
employment  growth  [31,  32]  were 
converted  from  the  town  level 
projections  of  MAPC  to  the  zone  system 
of  CTPS  [28,  29,  33,  34].   These 
projections  were  then  applied  to  the 
base  case  trip  tables  of  1977  in  order 
to  create  trip  tables  for  1990  and 
2010. 

Because  of  the  desire  for  more 
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accuracy  of  traffic  assignments  in 
East  Boston  and  South  Boston,  special 
attention  was  paid  to  future 
population  juid  employment  factors  in 
those  areas.   Census  tracts  in  East 
and  South  Boston  were  examined 
individually,  and  forecasts  were  made 
and  then  aggregated  to  the  zone 
level.   Planned  developments  such  as 
those  on  the  Massport  and  Athenas 
properties  in  South  Boston  were 
specifically  considered  [35,  36] .   The 
growth  factors  from  these  projections 
were  incorporated  into  the  1990  and 
2010  trip  tables. 

2.7    Logan  Airport  Trips 

Because  of  the  considerable 
importance  of  Logan  Airport  trips  in 
future  harbor  crossing  volumes, 
special  care  was  devoted  to  Logan 
Airport  trips  both  for  the  base  case 
and  for  future  trips.   As  indicated 
above,  under  base  case  model 
calibration,  Logan  trips  were 
redistributed  to  agree  with  existing 
travel  patterns  [37].   For  projections 
of  future  Logan  trips,  the  following 
procedure  was  undertaken.   First,  base 
case  traffic  was  broken  down  by 
activity:   air  passengers,  employees, 
and  air  cargo,  for  the  airport  survey 
year  of  1979  [38] .   Then  the 
proportions  of  traffic  for  each 
activity  were  applied  to  the  1977  base 
year  traffic  [39] .   Following  this,  a 
new  forecast  of  Logan  air  traffic 
prepared  by  Massport  [40]  was  combined 
with  a  specific  forecast  for  Bird 
Island  Flats  activity  [41] ,  to  create 
projections  of  ground  traffic  to  Log2m 
Airport  for  the  year  2010  [42] .   For 
the  2010  projections,  three  scenarios 
were  envisioned.   In  one,  it  was 
assumed  that  travel  mode  choices  to 
and  from  the  airport  would  remain  much 
as  they  are  today.   In  the  second,  it 
was  assiomed  that  the  present  trend 
toward  non-private  auto  modes  would 
continue.   In  the  third,  it  was 
assumed  that  there  would  be  maximum 
use  of  public  transit.   It  was  decided 
to  use  the  first  scenario  for  trip 
tables  for  Third  Harbor  Tunnel  build 
alternatives,  and  the  second  for  the 
No-Build  Alternative,  reflecting  the 
potential  effect  of  the  project  on 

Source:   "Third  Harbor  Tunnel  Project ,  In 
Statement/Report  dated  Decembe 


mode  choice.   Ultimately,  1990  trip 
projections  were  made  using  these  same 
assumptions  [43] . 


2.8 


Future  Networks 


Future  networks  were 
constructed  for  the  No-Build 
alternative  and  the  four  Third  Harbor 
Tunnel  build  alternatives.   All  future 
networks  were  based  on  the  so-called 
"L-2"  network  for  the  Central  Artery 
North  Area  Project,  and  included 
future  committed  projects,  such  as 
widening  of  the  Southeast  Expressway, 
construction  of  the  Seaport  Access 
Road  in  South  Boston,  and  construction 
of  the  Southwest  Arterial.   The  Revere 
Beach  Connector  and  the  Salem-Peabody 
Connector  were  not  included  in  the 
future  networks.   The  1990  future 
networks  were  the  same   as  those  for 
2010. 


2.9 


Future  Assignments 


For  future  AWDT,  multiple  sets 
of  assignments  were  run.   Following 
the  first  set  of  assignments  [44] , 
certain  anomalies  were  noted  in  some 
of  the  volumes.   After  an  extensive 
network  check  and  certain  network 
corrections,  a  second  set  was  run 
[45] .   This  second  set  of  assignments 
was  much  better,  and  was  used  for 
Third  Harbor  Tunnel  AWDT  traffic 
volumes. 

For  AM  and  PM  traffic,  multiple 
sets  of  assignments  were  also  run. 
Four  test  sets  of  AM  assignments  were 
performed  [46] ,  and  then  production 
sets  of  AM  and  PM  assignments  were  run 
[47,  48,  49,  50] .   In  analyzing  the 
results  of  these  production 
assignments,  it  was  found  that  the 
results  were  distorted  in  certain 
areas  where  main  routes  compete  with 
alternative  routes  [51] .   This 
occurred  because  of  inadequate 
numerical  convergence  of  the 
assignments.   Thus,  the  production 
assignments  were  rerun  using  nine 
rather  than  five  iterations  [52,  53] 
of  the  assignment  algorithim.   The 
results  of  this  second  set  of 
production  assignments  were  much 
better  than  those  of  the  first  set, 
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and  they  were  used  for  Third  Harbor 
Tunnel  AM  and  PM  traffic  volumes. 

For  all  production 
assignments — AM,  PM,  and  AWDT — the 
following  were  produced  for  1990  and 
2010  for  all  five  Third  Harbor  Tunnel 
alternatives : 


and  4 ) .   It  was  assumed  that  local 
differences  in  alternative  networks  in 
South  Boston  wo\ild  not  affect  volumes 
in  East  Boston  and  vice  versa;  e.g.. 
Alternatives  4  and  5  would  have  the 
same  traffic  arrangements  in  South 
Boston  despite  their  differences  in 
East  Boston. 


1.  Traffic  Volumes 

2.  Congested  Speeds 

3.  Turning  Movements  at  forty 
intersections 

4.  Total  Vehicle  Ho\irs 

5.  Total  Vehicle  Miles 

2.10   Manual  Assignments :   East 
Boston  and  South  Boston 

Despite  model  disaggregation  in 
East  Boston  and  South  Boston,  it  was 
not  possible  for  the  computer  model  to 
produce  accurate  traffic  assignments 
for  local  streets  in  these  areas. 
This  was  partly  because  the  traffic 
zones  were  still  too  large  to  allow 
accurate  volumes  on  the  smallest 
streets,  and  partly  because  detailed 
model  calibration  could  not  be  carried 
out  for  East  Boston  and  South  Boston. 
It  was  also  because  the  traffic 
assignment  model  cannot  replicate 
queuing  behavior,  which  is  a 
significant  factor  on  local  streets. 

For  these  reasons,  manual 
assignments  for  South  Boston  and  East 
Boston  streets  were  performed  [54,  55, 
56,  57,  58,  59].   In  performing  these 
manual  assignments,  base  case  volumes 
were  taken  largely  from  the  1982 
counts  collected  as  part  of  the  Third 
Harbor  Tunnel  EIS/EIR.   These  were 
adjusted  for  future  years  and 
alternatives  by  incorporating  the 
differences  between  the  base  case 
computer  assignments  and  the  computer 
assignments  for  future  years  and 
alternatives.   Effort  was  expended  to 
have  the  manual  assignments  agree  with 
the  machine  assignments  at  the  entry 
points  to  East  Boston  and  South  Boston. 

For  purposes  of  these  manual 
assignments,  only  three  alternatives 
were  assigned  in  East  Boston 
(Alternatives  1,  4,  and  5)  and  three 
in  South  Boston  (Alternatives  1,  2, 


For  all  manual  assignments, 
turning  movement  analyses  were 
performed  for  13  intersections  in 
South  Boston  and  fourteen  in  East 
Boston.   The  turning  movement  analyses 
were  based  on  the  changes  in  the 
assignments  from  the  1982  base  to  the 
various  years  and  alternatives.   A 
total  of  312  turning  movement  analyses 
were  thus  undertaken. 


2.11 


Truck  Volumes 


No  explicit  truck  traffic 
assignments  were  performed  for  the 
Third  Harbor  Tunnel  EIS/EIR  analysis. 
It  was  assumed  that  truck  percentages 
in  the  future  would  generally  mirror 
those  of  today  [60] .   For  entries  to 
and  exits  from  Logan  Airport,  specific 
truck  projections  were  made  [61] .   For 
East  Boston  and  South  Boston,  future 
truck  volumes  were  based  on  the  manual 
assignment  volumes  for  all  vehicles 
[54,  55,  56,  57,  58,  59]. 

2.12   Construction  Staging 

Traffic  was  assigned  for  seven 
construction  stages/alternatives. 
Three  of  these  were  for  the  AM  peak 
and  four  for  the  PM  peak.   For  these 
stages/alternatives,  various  links  in 
the  future  highway  network  were 
altered  or  deleted  in  accord  with  the 
roadway  changes  associated  with  the 
given  stage  and  alternative.   In  the 
construction  staging  assignments,  no 
manual  adjustments  were  made. 


2.13 


Induced  Traffic 


Consideration  of  induced 
traffic  was  limited  to  analysis  of  the 
build  alternatives  as  a  group  versus 
No-Build  for  Logan  Airport  traffic. 
As  indicated  above,  it  was  assumed  in 
the  No-Build  case  that  increasing 
traffic  congestion  would  force  logan 


Source:   "Third  Harbor  Tunnel  Project,  Interstate  90"  Draft  Environmental  Impact 
Statement/Report  dated  December,  1982. 


passengers  into  non-private  automobile 
modes,  as  has  been  happening  over  the 
past  decade.   For  all  build 
alternatives,  it  was  assumed  that  this 
shift  would  not  continue  to  take 
place.   The  difference  between  the 
traffic  volumes  associated  with  the 
two  assumptions  could  be  considered  to 
be  "induced"  traffic,  and  amounted  to 
approximately  12,800  trips  daily. 
More  accurately,  added  traffic 
associated  with  the  build  alternatives 
is  traffic  growth  that  would  be 
constrained  and  could  not  take  place 
in  the  No-Build  Alternative. 
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SOURCE:      Pedestrian   Incervlev  Surveys,    1978   aod    1980 

Table  taken  from  "Downtown  Crossing:  Auto  Restricted  Zone  in 
Boston"  Final  Report  Dated  July,  1982. 

FIGURE  8-9.   MODE  OF  TRAVEL  TO  DOWNTOWN  BOSTON 
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TABLE  8-2.   MODE  OF  TRAVEL  TO  WORK 


1978 


Z   Share 


1980 


Walk  Only 
Auto  Only 
Subway  Only 
MBTA  Bus 
Other  Bus 
Commuter  Rail 
Taxi 


5.4 
23.7 
25.5 

9.5 

5.4 
10.2 

0.4 


5.7 

16.7 
28.0 
10.9 

5.1 
10.0 

0.2 


Bus  to  Subway 
Rail  to  Subway 
Auto  to  Subway 


12.7 
0.5 

4.7 


14.0 
0.6 
6.5 


Rail  to  Bus 
Auto  to  Bus 


0.4 
0.9 


0.2 
0.8 


Bicycle  and  Miscellaneous 


0.6 


1.2 


100.0 


100.0 


Source:   Employee  Surveys,  1978  and  1980  (29  buildings  surveyed  in  both  years), 
Table  taken  from  "Downtown  Crossing:  Auto  Restricted  Zone  in  Boston" 
Final  Report  Dated  July,  1982. 
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"PARKING  IN  CENTRAL  BOSTON:  MEETING  THE 
ACCESS  NEEDS  OF  A  GROWING  DOWNTOWN" 
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APPENDIX  C 


Appendix  C 
Methodology  for  Projecting  Future  Parking  Demand 


Appendix  C:  Methodology  for  Projecting  Future  Parking  Demand 


Overview 


Projections  of  future  parking  demand  generated  by  new  office,  retail, 
and  hotel  development  were  made  using  a  three  step  process: 

•  trip  generation;  application  of  standard  trip  rates  to  planned 

square  footage  of  development  to  obtain  estimated 
numbers  of  daily  person-trips  generated,  by  trip 
purpose  (work  and  non-work). 

•  modal,  split;     splitting  the  projected  number  of  trips  generated 

among  different  travel  modes:  automobile,  transit, 
and  other  (walk,  bike,  etc.) 

•  turnover;       applying  turnover  rates  for  work  (long-term)  and 

non-work  (short-term)  trips  made  by  automobile  to 
yield  peak  parking  demand. 

Parking  demand  for  new  residential  developments  was  estimated  based  on 
auto  ownership  information  from  the  1970  census.  This  appendix  presents  the 
trip  generation,  modal  split,  turnover,  and  other  assumptions  employed  for 
the  calculations  of  future  parking  demand  in  Chapter  3. 


Trip  Generation 

Table  C.l  presents  trip  generation  rates  for  office,  retail  and  hotel 
uses.  These  rates  were  primarily  derived  from  the  Institute  of  Traffic 
Engineers'  Trip  Generation  Report,  which  is  based  on  data  collected  in  a 
range  of  US  urban  areas.  The  rates  shown  are  for  round  trips.  Each  rate  is 
broken  down  in  the  table  into  a  work  trip  generation  rate  and  a  non-work 
trip  generation  rate  according  to  observed  trips  per  employee  ratios  (see 
footnotes  to  table).  This  was  done  to  allow  the  methodology  to  distinguish 
between  long-term  and  short-term  parking  demand. 


Modal  Split'Auto  Occupancy 


Once  the  number  of  trips  "generated"  by  new  development  is  known,  the 
total  number  of  parkers  can  be  established  by  determining  the  proportion  of 


A 


C-2 


TABLE  C.l 


Trip  Generation  Rates 
(Round  Person- Trips  Attracted  Daily) 


Office  6/1000  sq  ftA 

•  3.9  work  trips'^  (employees) 

•  2.1  non-work  trips  (visitors) 

Retail  20/1000  sq  ftC 

•  2.8  work  tripsU  (employees) 

•  17.2  non-work  trips  (shoppers  and  visitors) 

Hotels  5/roomD 

•  1  work  trip  (employees) 

•  4  non-work  trips  (includes  multiple  guest  trips 

and  restaurant  visitors) 


This  is  the  average  trip  rate  for  general  offices  reported  in  the  National 
Cooperative  Highway  Research  Program  (NCHRP)  Report  187,  "Quick  Response 
Urban  Travel  Estimation  Techniques  and  Transferable  Parameters"  (1977). 
The  original  source  of  this  figure  is  the  Institute  of  Traffic  Engineers 
(ITE)  Trip  Generation  Report. 

Given  the  attraction  rate  per  office  square  footage  and  assuming  an  aver- 
age rate  of  4.6  workers  11,000  square  feet  for  Class  A  office  space  (Bos- 
ton Redevelopment  Authority:  The  Office  Industry  Survey,  Part  II,  1979), 
the  member  of  work  trips  generated  per  1,000  sq.  ft.  of  office  is  esti- 
mated to  be  3.9,  or  65  percent  of  all  trips  generated. 

This  is  the  average  retail  attraction  rate  for  high  density  central  busi- 
ness districts  reported  in  NCHRP  Report  187  (basea  on  the  ITE  Trip  Gener- 
ation Report) 

Knowing  the  total  trip  attraction  rate,  the  number  of  work  trips  per 

1,000  sq.  ft.  can  be  determined  by  assuming  a  rate  of  3.2  employees  per 

1,000  sq.  ft,  and  the  standard  rule  of  thumb  of  1.7  (one-way)  trips/ 
employee/day. 

Source:  NCHRP  Report  187  and  ITE  Trip  Generation  Report.  The  estimate 
of  1  work  trip  for  every  five  trips  was  based  on  professional  juagement. 


C-3 


trips  made  by  automobile  and  the  average  number  of  occupants  per  auto- 
mobile. In  Boston,  the  following  information  on  modal  split  and  auto 
pancy  is  available: 

a.   1982  Cordon  Count  (adjusted  for  through  trips — see  Chapter  Two) 

Percent  of  daily  person-trips 
(6  am  -  midnite) 


occu- 


automobile 

public  transportation 

bicycle/walk 


59% 

33X 

8% 


auto  occupancy: 

1.33 

(6-9  am) 

(not  adjusted  for 

through 

1.42 

(6  am  - 

midnite) 

trips) 

b.   Building  Surveys — (see 

Appendi 

X  B) 

Work 

Trips 

Building 

500  Boyston  St. 

Zone 

Auto 
35X 

Transit 
51% 

Other 
14% 

Auto 

Occupancy 
1.90 

N 

7a 

141 

lb 

470  Atlantic  Ave. 

44% 

53% 

3% 

2.02 

500 

la 

125  High  Street 

43X 

54% 

3% 

1.72 

516 

la 

Shawmut  Bank 

27% 

67% 

6% 

1.67 

1,171 

lb 

Fed.  Reserve  Bank 

38% 

57% 

5% 

2.04 

931 

All  Buildings 

36% 

59% 

5% 

1.84 

2,259 

Building 

500  Boyston  St. 

Non-Work  Trips 

Zone 

Auto 
60% 

Transit 
24% 

Other 
16% 

Auto 

Occupancy 
1.72 

N 

7a 

25 

lb 

470  Atlantic  Ave. 

87% 

9% 

4% 

1.52 

23 

la 

125  High  Street 

77% 

13% 

10% 

1.29 

40 

la 

Shawmut  Bank 

51% 

33% 

16% 

1.35 

129 

lb 

Fed.  Reserve  Bank 

NA 

NA 

NA 

NA 

0 

All  Buildings 

61% 

26% 

13% 

1.40 

217 
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c.   Central  Transportation  Planning  Staff  (CTPS)  1975  Trip  Tables 


Zone 

1 
2 
3 

4 
5 
6 

7 

8 

9 

10 

11 
12 


Percent  of  Trips  by  Transit 


home-based  work 

home-based  other 

non-home-basea 

A5% 

26X 

13X 

49 

30 

17 

35 

17 

11 

38 

18 

10 

50 

35 

17 

33 

16 

10 

38 

20 

12 

21 

10 

6 

32 

17 

9 

25 

15 

6 

32 

16 

9 

29 

16 

10 

17% 


All  Zones  A135 

d.   Fanueil  Hall  Shopper  Survey  (Rouse,  1977) 

trip  origin  (weekday)  mode  (weekday) 


home 
work 

tourist 


46% 
21% 
15% 


e.   BRA  Office  Tenant  Survey  (March,  1979) 

Location 

Financial  District 
Government  Center 
MidTown 
Back  Bay 
All  Areas 


auto 

43% 

transit 

16% 

walk/other 

35% 

979) 

Percent  of 

Work 

Trips  by  / 

^to 

32% 

30% 

33% 

40% 

34% 

l2% 
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f.   Downtown  Crossing  Evaluation  Building  Surveys 
(Camoridge  Systematics,  1980) 

Building  %   by  Auto 

79  Milk 
100  Federal 
1  Federal 

80  Boylston 
1  Court 
18  Tremont 
100  Summer 
10,  24  Federal 
89  Broad 

1  Washington  Mall 
Prudential 
89  State 
City  Hall 
230  Congress 
141  Milk 
600  Washington 
60  State 
140  Federal 
185  Tremont 
53  State 
27  School 
10  High 
45  School 
294  Washington 
1  Boston  Place 
75  Federal 
99  High 
125  High 
262  Washington 
1  Beacon 


All  Buildings  23.7% 

Needless  to  say,  there  is  considerable  variation  in  both  modal  split  and 
auto  occupancy  among  sources.  However,  it  is  clear  that  modal  split  varies 
from  area  to  area  of  the  downtown,  according  to  the  level  of  transit  access 
ana  parking  availability.  Based  on  the  available  information,  together  with 
judgement  about  relative  levels  of  transit  and  auto  access  to  the  different 
analysis  zones,  assumptions  about  modal  split  were  made  for  the  zones  in 
which  new  development  is  projected  to  occur.  These  are  shown  in  Table  C-2. 
Auto  occupancy  was  assumed  not  to  vary  in  a  systematic  manner  by  zone,  but 


44 

.4X 

40 

.7 

35 

.5 

32 

.9 

31 

.0 

30, 

.8 

28 

.2 

25 

.9 

24 

.7 

24, 

.2 

23, 

.8 

23, 

.5 

23. 

.0 

21. 

,7 

21. 

,4 

21. 

,3 

20. 

,7 

20. 

,5 

20, 

,0 

19. 

,4 

19. 

4 

19. 

,0 

18. 

4 

18. 

0 

.    17. 

0 

16. 

7 

16. 

7 

16. 

7 

14. 

3 

14. 

3 
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in  getteral  appeared  to  be  higher  for  work  trips  than  for  non-work  trips. 
Average  auto  occupancies  of  1.51  for  work  trips  and  1.31  for  non-work  trips 
were  assumed,  and  are  consistent  with  the  all-day  average  of  1.42  observed 
in  the  recent  cordon  count. 

These  modal  split  and  auto  occupancy  assumptions  were  applied  to  pro- 
jected numbers  of  work  and  non-work  person  trips  to  obtain  estimates  of  the 
number  of  total  daily  parkers.  The  one  exception  to  this,  however  was  non- 
work  trips  generated  by  new  hotels.  Instead,  peak  (non-work)  parking  demand 
of  .25  spaces  per  room  was  assumed,  based  on  judgement. 


Turnover 


Turnover  rates  of  1  for  work-relateo  parkers  and  2.67  for  non-work  re- 
lated parkers  were  assumed,  based  on  national  experience. 


Residential  Parking  Demand 

Peak  parking  demand  per  dwelling  unit  was  calculated  based  on  an  auto 
ownership  assumptions  derived  from  the  1970  census  of  .Ik   autos  per  dwelling 
unit,  and  an  assumption  that  75  percent  of  autos  owned  by  resioents  would  be 
left  at  home  during  the  day. 


I 
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Modal  Split  Assumptions:  Percent  of  Trips  bv  Autn 
Zo^e       Work  Trios       Non-Work  Trios 


la 
lb 

35% 
40 

27.5% 
39 

2a 

35 

38.5 

3 

30 

35 

4 

30 

35 

5a 

5b 

30 
40 

35 

42 

7a 
7b 

40 
45 

48 
52 

^ 

45 

52 

lib 

40 

48 

12 

60 

56 
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Example  Calculation  of  Peak  Parking  Demand:  Zone  9a  (1985) 


Development: 


845,000  sq.  ft.  office 
300,000  sq.  ft.  retail 
1,900  hotel  rooms 
400  dwelling  units 


Work-Trips  Generated:  845  (3.9)  +  300  (2.8)  +  1900  (1)  =  6036 
hton-Work  Trips  Generated:  845  (2.1)  +  300  (17.2)  +  1900  (4)  =  14,535 
Work  Trips  by  Auto:  6036  (.45)/1.51  =  1798 
Non-Work  Trips  by  Auto:  14,535  (.52)71.31  =  5769 
Work-Related  Parking  Demand:  1798/1  =  1798 
Non-Work-Related  Parking  Demand: 

(14,535  -  4(1900))  ( .52)7(1.31) (2.67)  +  .25(1900)  =  1506 


"PARKING  IN  CENTRAL  BOSTON:  MEETING  THE 
ACCESS  NEEDS  OF  A  GROWING  DOWNTOWN" 
DATED  DECEMBER,  1983 
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Appendix  D 


Adapting  Boston's  Parking  Freeze 
in  Response  to  a  Changing  Downtown  Environment 
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1.  Background 

Instituted  in  1976,  the  present  freeze  on  commercial  parking  spaces  in 
downtown  Boston  limits  the  number  of  commercial  spaces  to  the  1973  level  of 
35,503.  New  construction  of  cotnmercial  spaces  can  be  done  only  after  the 
Boston  Air  Pollution  Control  Commission  (BAPCC)  issues  a  freeze  permit. 
Freeze  permits  are  issued  contingent  on  the  proposed  facility  meeting  the 
BAPCC 's  criteria,  which  are: 

•  sufficient  spaces  are  available  in  the  freeze  bank.  (Spaces  are 
added  to  the  bank  when  on-  or  off-street  parking  spaces  are 
removed  in  the  freeze  area); 

•  the  facility  will  not  add  parking  to  an  area  already  adequately 
served  by  existing  parking  facilities  or  with  adequate  transit 
access ; 

•  it  will  not  contribute  significantly  to  peak  period  traffic; 

•  it  is  located  and  designed  so  that  the  surrounding  sidewalks  and 
streets  are  sufficient  to  accommodate  peaestrians  and  vehicular 
movements; 

•  it  has  satisfactory  access  to  the  major  highway  serving  the  area; 

•  it  directly  serves  development  in  the  surrounaing  area,  and 

•  its  design,  including  height,  bulk,  ground  floor  use,  and 
landscaping,  is  in  accordance  with  ana  consistent  with 
architectural  and  land  use  patterns  in  the  surrounding  area  and  is 
itself  aesthetically  pleasing. 

All  non-commercial  spaces,  including  residential,  and  reserved  employee 
and  visitor  spaces  are  exempt  from  the  freeze.  However,  the  APCC  must  grant 
a  special  exemption  before  non-commercial  facilities  may  be  constructed. 

The  boundaries  of  the  freeze  area  coincide  with  the  area  termed  "Boston 
Proper".  Boston's  zoning  code,  which  was  revised  in  1973  to  eliminate 
minimum  parking  requirements  for  all  but  residential  uses,  established  a 
Restricted  Parking  District  (RPO),  in  which  non-residential  parking  woula  be 
considered  a  Conditional  Use,  subject  to  Zoning  Boara  of  Appeal  approval. 
The  boundaries  of  the  RPO  include  the  freeze  area,  and  extena  to  the  medical 
area  in  the  Fenway,  and  parts  of  South  Boston  and  Dorchester  down  to 
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Columbia  Point.  Zoning  Board  of  Appeal  conditions  on  approval  of  facilities 
within  the  RPO  include: 

•  the  facility  will  serve  a  traffic  demand  not  adequately  provided 
for  by  public  transportation,  or 

■  it  will  replace  existing  off-street  parking  spaces  in  one  or  more 
nearby  parking  facilities,  or  it  will  replace  legal  on-street 
parking  spaces  that  have  been  physically  eliminated  through 
permanent  modification  or  elimination,  or 

•  it  is  accessory  and  ancillary  to  a  use  which  by  its  nature  does 
not  contribute  significantly  to  traffic  flows  during  peak  traffic 
periods,  or 

•  the  facility  constitutes  a  temporary  parking  lot  use  of  land  and 
that  serious  intent  to  reuse  the  land  for  an  allowed  use  within  a 
specified  period  of  time  has  been  demonstrated  to  the  satisfaction 
of  the  Board  of  Appeal. 

Thus,  Boston  has  two  overlapping  mechanisms  for  controlling  new  parking 
construction.  While  criteria  for  approval  are  similar,  the  freeze  provides 
a  much  stricter  control  tool. 


2.    Impacts  of  the  Freeze  to  Date 

The  APCC  began  administering  the  freeze  in  1976.  In  1981,  the  City  of 
Boston  conducted  a  study ^  to  assess  its  impacts  to  date.  Major  findings 
of  this  study  were: 

•  The  parking  freeze  has  been  successful  at  limiting  the  number  of 
commercial  spaces  to  the  ceiling  level  of  35,503. 

•  Employee  and  other  non-commerical  spaces  increased  by  18%  between  1973 
and  1980  to  a  total  of  20,260  spaces.  However,  this  increase  in 
non-commercial  spaces  is  less  than  that  which  occured  in  the  five 
years  between  1968  and  1973  (a  35*  increase). 

•  Downtown  development  has  proceeded  at  a  healthy  pace,  unimpeded  by  the 
freeze.  Between  1973  ana  1980,  over  8  million  square  feet  of  office 
space  were  completed,  and  5  million  additional  square  feet  were  under 
construction. 


^Elien  Collins,  Boston  Redevelopment  Authority,  Transportation 
Planning  Department,  "Downtown  Boston  Parking  Programs",  prepared  for  the 
Traffic  and  Parking  Department,  City  of  Boston,  sponsored  by  the 
Metropolitan  Area  Planning  Council,  July,  1981. 
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•  The  parking  freeze  has  been  a  contributing  factor  in  restraining 
automobile  usage,  further  encouraging  the  use  of  mass  transit,  ana 
thus  keeping  air  pollution  in  check.  Between  1964  and  1974, 
automobile  travel  to  Boston  proper  increased  20%  and  transit  ridership 
declined  by  11%.  Between  1973  and  1980,  the  split  between  transit  and 
automobile  trips  to  the  downtown  dio  not  change  significantly. 

•  The  parking  freeze  has  been  a  valuable  tool  for  preventing  the 
proliferation  of  open  lots  downtown,  and  preserving  older  buildings 
which  may  otherwise  have  been  demolished  for  parking. 


3.    Changes  in  the  Downtown  Environment  Since  1973 

While  the  freeze  has  been  very  successful  at  achieving  its  objectives,  a 
number  of  changes  have  occured  since  1973  which  provide  reason  for  giving 
serious  consideration  to  modifying  the  freeze: 

•  Unprecedented  downtown  development  has  occurred,  increasing  office 
square  footage  by  35  percent  between  1973  and  1982. 

•  An  additional  6  million  square  feet  of  office  and  retail  space  are 
planned  to  come  on  line  between  1982  and  1985. 

•  Peak  occupancies  of  downtown  parking  facilities  have  increased 
from  82  percent  in  1972  to  93%  in  1982.  This  occupancy  level  is 
sufficiently  high  to  trigger  concern  about  meeting  the  neeos  of 
new  development,  and  in  particular,  the  midday  parker. 

•  Presently,  more  than  5000  cars  are  parking  in  surface  lots  in  the 
Fort  Point  Channel,  which  presently  serves  as  a  "pressure  valve" 
for  financial  district  parking  needs.  As  development  replaces 
surface  lots  in  this  area,  the  parking  needs  of  both  the  Fort 
Point  Channel  and  the  financial  district  will  have  to  be  addressed. 

•  Increasing  development  of  the  Fort  Point  Channel  area,  which  is 
not  now  included  in  the  freeze  area,  could  potentially  result  in 
provision  of  parking  for  more  cars  than  the  street  system  can 
efficiently  handle.  Further,  there  is  a  danger  that  the  existing 
residential  areas  of  South  Boston  on  the  fringe  of  the  development 
area  would  be  threatened  by  an  influx  of  parking  lots  and  traffic. 

•  The  proliferation  of  surface  lots  in  East  Boston  (which  is  also 
not  included  in  the  freeze  area)  many  of  which  cater  to  airport 
users,  is  and  may  continue  to  infringe  on  residential 
neighborhoods  in  the  area. 

•  The  economics  of  parking  construction  have  changed  dramatically, 
due  to  rising  interest  rates  and  construction  costs.  This  change 
has  made  many  developers  reluctant  to  build  more  parking  than  they 
feel  is  absolutely  necessary  for  the  economic  viability  of  their 
buildings. 
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•  Recent  downtown  parking  initiatives  in  Boston  have  emphasized 
meeting  the  needs  of  residents  and  short-term  parkers  through 
reserving  on-street  space  in  neighborhoods  for  residential  use, 
expanding  the  overall  on-street  parking  supply  and  strictly 
enforcing  these  spaces  to  maintain  a  high  turnover. 

•  Many  surface  lots  are  parking  far  more  cars  than  their  official 
licensed  capacities.  The  City  of  Boston  will  be  relicensing  these 
at  higher  capacities,  which  could  remove  as  many  as  690  spaces 
from  the  bank.l 

•  New,  innovative  strategies  are  being  successfully  pursued  in  many 
cities  throughout  the  country,  which  make  approval  of  new 
development  contingent  on  developer  and/or  employer  commitments  to 
transit  and  ridesharing  incentive  programs.  These  programs  have 
proved  to  be  very  effective  in  increasing  the  use  of  transit, 
carpools  and  vanpools  to  the  site,  which  alleviates  traffic  and 
parking  pressures. 


4.    Recommended  Freeze  Modifications 


with  occupancies  of  downtown  public  parking  facilities  presently  at  93 
percent,  a  projected  parking  space  deficit  of  8114  spaces  by  1985,  and 
22,632  spaces  by  1990,  meeting  the  access  needs  of  future  development  is  a 
serious  concern.  Simply  relaxing  the  freeze  to  allow  construction  of  more 
parking  to  satisfy  the  projected  deficit  is  not  a  desirable  option,  on 
traffic  congestion,  air  quality  and  economic  feasibility  grounds.  Instead, 
options  should  be  considered  which  make  the  freeze  into  a  more  flexible  tool 
for  managing  future  downtown  access  by  (a)  increasing  parking  supply  in 
specific  locations  on  the  fringes  of  downtown  where  growth  in  automobile 
trips  can  be  efficiently  handled  by  the  street  system  and  encouraging  better 
use  of  existing  parking  facilities,  (b)  ensuring  that  adequate  space  is 
reserved  for  midday  parkers,  (c)  encouraging  increased  use  of  transit, 
carpools,  and  vanpools  for  access  to  the  downtown,  and  (d)  protecting  the 
residential  neighborhoods  in  East  Boston,  and  across  the  Fort  Point  Channel 
in  South  Boston. 


Ijhis  number  was  derived  by  subtracting  the  licensed  capacities  of 
lots  in  the  study  area  from  the  number  of  vehicles  observed  during  recent 
occupancy  checks. 
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Recommended  mechanisms  for  achieving  these  objectives  are  described  in 
the  following  pages  and  summarized  in  Table  1. 
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MODIFICATION  A-1:   INCREASE  SOUTH  STATION  SLFPLY 

DESCRIPTION:   Expand  the  freeze  bank  to  include  an  additional  500  spaces  at 
South  Station,  and  an  additional  2,500,  conditional  on  a 
facility  designed  with  a  direct  link  to  the  highway  system. 
These  additional  spaces  would  only  be  available  for 
allocation  to  the  South  Station  development  site,  ana  not  to 
the  rest  of  the  freeze  area. 

RATIONALE:     This  modification  is  aimed  at  increasing  the  downtown  parking 
supply  to  accommodate  the  access  needs  of  new  development,  in 
a  manner  that  will  minimize  impacts  on  traffic.  South 
Station  is  one  of  the  few  locations  where  sufficient  roadway 
capacity  exists  to  handle  additional  peak  period  automobile 
trips.  Its  fringe  location  and  proximity  to  the  highway 
system  also  mean  that  adding  parking  will  not  significantly 
increase  traffic  through  neighborhoods  or  on  the  downtown 
street  network. 

Mechanisms  for  increasing  the  South  Station  parking  supply  by 
up  to  3,000  spaces  are  presently  being  studied.  These 
involve  incorporating  a  direct  link  between  the  parking 
facility  and  the  highway  system.  If  and  when  such  a  oesign 
is  committed  to,  an  increase  of  3,000  spaces  for  South 
Station  should  be  instituted. 


IMPACTS:      The  downtown  public  parking  supply  would  be  increased  by 

between  500  and  3,000  spaces.  While  the  primary  use  "of  these 
spaces  would  be  for  commuter  (long-term)  parking,  additional 
peak  traffic  could  be  accommodated  without  significant 
deterioration  in  traffic  flow  conditions. 

Increased  parking  supply  would  serve  new  development  in  the 
South  Station  area,  and  would  accommodate  some  of  the 
financial  district  employees  now  parking  in  the  Fort  Point 
Channel  when  surface  lots  there  are  replaced  by  new 
development. 
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MODIFICATION  A-2:   INCREASE  NORTH  STATION  SUPPLY 

DESCRIPTION:   Expand  the  freeze  bank  to  include  an  additional  1,500  spaces 
at  North  Station.  These  additional  spaces  would  only  be 
available  for  allocation  to  the  North  Station  development 
site,  and  not  to  the  rest  of  the  freeze  area. 

RATIONALE:     Aside  from  South  Station,  North  Station  is  the  only  other 
logical  downtown  location  for  significantly  expanding  the 
parking  supply  without  adversely  impacting  traffic 
conditions.  Assuming  that  minor  improvements  are  made  to  the 
Central  Artery,  an  additional  1,500  parking  spaces  could  be 
added  to  the  North  Station  area  (Zone  3),  assuming  that  the 
majority  of  new  vehicles  would  use  the  Leverett  Circle  bridge 
for  access  to  the  site. 


IMPACTS:      Increased  public  parking  availability  in  the  North  Station 

area  over  and  above  what  would  be  possible  without  modifying 
the  freeze. 
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MODIFICATION  B:   CONVERSION  OF  E>1PL0YEE  SPACES  TO  PUBLIC  SPACES 

Description:   Allow  existing  freeze-exempt  employee  spaces  (which  have  beer, 
granted  exemptions  by  December  31,  1983)  to  be  openea  up  to 
the  public  for  a  fee  and  expand  the  freeze  bank  accoroingly. 

Rationale:    This  modification  would  serve  two  purposes.  First,  it  would 
allow  spaces  in  existing  reserved  employee  facilities  which 
are  not  now  used  to  be  made  available  for  public  parking. 
Second,  opening  employee  facilities  to  the  public  for  a 
charge  would  have  the  added  benefit  of  adequately  pricing 
scarce  downtown  parking  facilities. 

Impacts:      There  are  approximately  13,000  reserved  employee  parking 
spaces  downtown  in  13A  garages  and  lots:  42  percent  are 
owned  by  federal,  state  and  local  government  organizations, 
22  percent  by  institutional  employers  (museums,  hospitals, 
churches,  charitable  organizations,  and  schools),  and  36 
percent  by  other  private  employers.  Average  peak  occupancy 
of  private  facilities  is  currently  90  percent.  If  one  half 
of  existing  reserved  employee  spaces  were  opened  to  the 
public,  an  additional  650  spaces  (=  10  percent  of  6500)  would 
be  made  available.  While  many  employers  feel  that  reserved 
employee  parking  is  an  important  fringe  benefit,  it  is  also 
an  expensive  one.  This  freeze  modification  would  provioe  an 
incentive  for  employers  to  open  their  facilities  to  the 
public,  by  offering  them  the  opportunity  to  realize  revenues 
from  parking. 

A  number  of  studies  have  shown  that  employer-proviaea  free 
parking  is  an  extremely  important  incentive  for  commuters  to 
drive  alone  to  work,  rather  than  using  transit  or 
ridesharing.  One  of  these  studies^  estimates  that 
approximately  20  percent  of  those  wno  now  arive  alone  and 
receive  free  parking  would  form  carpoois  or  begin  using 
transit  to  work  if  requireo  to  pay  for  parking.  Applying 
this  figure  to  the  Boston  situation  (assuming  50  percent  of 
those  parking  in  reserved  employee  facilities  do  so  for 
free),  overall  demand  for  parking  would  be  reduced  by  between 
440  and  1300  spaces. 2 


^Shoup,  Donald,  and  Pickrell,  D.,  "Free  Parking  as  a  Transoortation 
Problem,"  DOT-RSPA-DPB-50/80/16,  October,  ^960 

2The  low  estimate  assumes  all  20  percent  would  snift  to  carpoois;  the 
high  estimate  assumes  all  would  shift  to  transit. 
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MODIFICATION  C:   MIDDAY  PARKING  BANK 


DESCRIPTION:   Expand  the  freeze  bank  to  include  a  "miaday  parking  bank" 

starting  January  1,  1984.  Spaces  would  be  added  to  this  bank 
as  existing  private  employee  facilities  are  physically 
eliminated.  Spaces  from  this  bank  would  be  allocated  for  new 
facilities  on  the  condition  that  they  would  not  open  before 
10  a.m.  on  weekday  mornings. 

RATIONALE:     Meeting  the  parking  needs  of  shoppers  and  visitors  to  the 

downtown  is  an  important  goal  of  the  City.  Observed  average 
occupancies  of  parking  facilities  at  10  a.m.  are  nearing  the 
90  percent  mark,  which  means  that  many  facilities  are  full  by 
the  time  shoppers  and  other  visitors  arrive  downtown.  Future 
commuter  parking  demand  projections  indicate  that  even  if  the 
downtown  parking  supply  were  expanded  considerably,  commuters 
would  continue  to  occupy  most  of  the  spaces  and  there  would 
still  be  an  availability  problem  for  other  kinds  of  parkers. 
Therefore,  efforts  should  be  made  to  begin  reserving  a 
portion  of  the  downtown  parking  supply  for  non-commuter  use. 

IMPACTS:      The  maximum  number  of  parking  spaces  which  could  potentially 
be  "deposited"  into  the  short-term  parking  bank  is  13,400,  . 
the  total  number  of  reserved  employee  spaces.  However,  those 
in  lots  (85A5)  are  more  likely  to  be  eliminated.  The  actual 
number  of  these  employee  spaces  which  will  be  eliminated  over 
the  next  5-10  years  is  difficult  to  predict.  Assuming  that 
past  trends  will  continue,  between  150  and  200  employee 
spaces  per  year  would  be  eliminated,  which  means  that  300-400 
would  be  eliminated  by  the  end  of  1985,  and  1050-lAOO  would 
be  eliminated  by  the  end  of  1990.  Therefore,  this 
modification  could  result  in  up  to  1400  reserved  short-term 
parking  spaces  downtown  by  1990. 
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MODIFICATION  D:   ADDITIONAL  FREEZE  CRITERION  -  MIDDAY  PARKING  NEEDS 

DESCRIPTION:   Add  to  the  existing  freeze  criteria:  "The  facility  will 
serve  non-commuter  parking  neeos  in  the  area." 

RATIONALE:    Because  of  the  projected  shortage  of  visitor/shopper  parking 
in  Boston,  it  is  important  to  ensure  that  newly  constructed 
facilities  will  accommodate  non-commuter  parking  needs,  in 
addition  to  serving  all-day  parkers.  Each  new  parking 
facility  proposal  should  be  evaluated  with  respect  to 
existing  and  projected  short-term  parking  needs  in  the  area, 
and  steps  should  be  taken  to  ensure  that  a  portion  of  the 
facility's  capacity  will  be  available  for  parkers  arriving  in 
the  middle  of  the  day.  Such  steps  might  include:  opening  a 
portion  of  the  facility  after  10  a.m.  or  establishing  a 
pricing  structure  in  which  the  all-day  rate  is  more  than  A-5 
times  the  1-hour  rate. 


IMPACTS:      This  modification  will  only  impact  new  facilities  which 
require  freeze  permits.  At  present,  only  610  spaces  are 
available  in  the  freeze  bank.  An  additional  3000  spaces  may 
be  added  to  the  bank  from  the  four  city  garages  which  will  be 
sold  (Government  Center,  Kilby  St.,  St.  James  Ave,,  and  Fort 
Hill  Sq. ) ,  as  well  as  potentially  900  spaces  which  are  now  in 
open  lots  in  the  North  Station  development  area.  All 
together,  5310  spaces  might  be  available  for  freeze  permits 
in  the  next  five  to  ten  years  (in  the  existing  freeze  area). 
If  other  recommended  modifications  are  approved,  at  least 
2000  spaces  at  North  and  South  Stations  and  3500  in  the 
Fort  Point  Channel  area  would  be  added  as  well,  for  a  total 
of  10,810  spaces.  The  portion  of  these  new  spaces  to  be 
reserved  for  short-term  parking  woulo  depeno  on  iaentified 
needs  at  particular  locations,  while  demand  projections 
indicate  an  aoditional  3700  spaces  neeoed  for  short-term 
parkers  by  1985,  and  an  additional  7500  neeoed  (over  the 
present)  by  1990,  it  is  unlikely  that  this  many  spaces  would 
be  reserved.  Twenty-five  percent  of  the  total  spaces,  or 
2700  spaces  is  a  reasonable  estimate  of  the  number  which 
might  ultimately  be  reserved  as  a  result  of  this 
modification.  (This  number  is  net  of  the  number  to  be 
reserved  as  a  result  of  modification  C.) 
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MODIFICIATION  E-1:   ACCESS  PLANS  TOR  ACCESSORY  PARKING  APPROVAL 

DESCRIPTION:   Make  freeze  permits  for  new  public  parking  facilities  and 
granting  of  exemptions  for  employee  spaces  which  are 
ancillary  to  developments  over  100,000  gross  square  feet 
contingent  on  BAPCC  review  and  BRA  approval  of  an  access  plan 
for  the  site,  which  includes  an  analysis  of  expected  peak  and 
off-peak  travel  to  the  site,  and  commits  to  traffic 
mitigation  measures. 

RATIONALE:     In  order  to  accommodate  planned  and  proposed  future 

development,  it  will  be  important  to  encourage  increased  use 
of  vanpools,  carpools  and  transit  by  commuters  to  downtown. 
One  of  the  most  effective  ways  of  doing  this  is  through 
marketing  these  alternatives  ana  offering  incentives  and 
assistance  at  the  work-site.  A  number  of  cities,  including 
San  Francisco  and  Seattle,  are  incorporating  "access 
planning"  into  their  development  review  and  approval 
processes,  which  requires  developers  to  analyze  and  mitigate 
the  traffic  impacts  of  their  new  developments.  This  approach 
makes  sense  for  Boston,  given  the  amount  of  development  the 
city  would  like  to  attract  and  the  limited  capacity  of  the 
street  system  to  handle  additional  traffic. 

IMPACTS:      This  modification,  along  with  E-2,  will  result  in  the 
establishment  of  transit  and  ridesharing  marketing  and 
incentive  programs  in  new  major  developments.  This  in  turn, 
will  encourage  greater  use  of  transit  and  provioe  employees 
with  increased  carpooling  and  vanpooling  opportunities.  The 
impacts  on  traffic  and  parking  aemand  are  difficult  to 
predict,  though  if  100  additional  vanpools  were  established 
(there  are  presently  about  100  in  use  by  downtown  commuters; 
as  a  comparison,  Aetna  in  Hartford  has  100  alone),  this  would 
reduce  future  commuter  parking  demand  by  900  spaces. 

However,  a  reasonable  yet  ambitious  parking  reduction  goal 
for  this  strategy,  in  combination  with  other  ridesharing  and 
transit  incentives  and  driving  disincentives  discussec  in  the 
body  of  this  report  is  13,250  spaces.  This  assumes  that  150 
commuters  who  would  otherwise  drive  alone  (given  present 
commute  conditions)  would  form  vanpools,  150  woulo  form 
three-person  carpools,  ana  11,000  would  riae  either  the  MBTA 
or  newly-formed  subscription  bus  services. 
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MODIFICATION  E-2:   ACCESS  PLANS  FOR  MAJOR  DEVELOP^€:NT  APPROVAL 

DESCRIPTION:   Amend  Section  6-3A  of  Boston's  Zoning  Coae  to  require  BAPCC 
review  and  BRA  approval  of  access  plans  for  new  developments 
with  over  100,000  gross  square  feet  within  the  Restricted 
Parking  District. 


RATIONALE: 


Same  as  for  E-1. 


IMPACTS: 


This  would  make  approval  of  all  large  developments  (with  or 
without  accessory  parking)  contingent  on  an  acceptable  access 
plan.  Impacts  are  discussed  under  E-1. 


^ 
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MODIFICATION  F:   ADDITIONAL  FREEZE  CRITERION  -  FACILITY  DESIGNS  FOR  VANPOQlS 

VEHICLES  ~~  ' 

DESCRIPTION:   Add  the  following  criterion  for  freeze  approval:  "The 
facility  is  designed  to  accommodate  vanpool  vehicles." 

RATIONALE:     Vanpooling  is  a  commuting  option  which  has  considerable 

potential  for  providing  future  access  to  the  downtown  in  an 
efficient  manner.  Parking  facilities  should  be  designed  so 
that  clearances  and  striping  of  spaces  will  accommodate 
vanpool  vehicles. 

IMPACTS:      The  modification  will  prevent  construction  of  new  parking 
facilities  which  do  not  allow  for  vanpool  access,  thus 
assuring  that  vanpoolers  will  have  the  same  parking 
opportunities  as  people  commuting  in  smaller  vehicles. 
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MODIFICATION  G 
DISTRICT 


-Ij FORT  POINT  CHANNEL/SOUTH  BOSTON  PARKING  MANAGEMENT 


DESCRIPTION: 


RATIONALE: 


IMPACTS: 


Establish  a  new  "parking  management  district"  encompassing 
the  Fort  Point  Channel  area  (Zone  12)  and  South  Boston. 
Freeze  the  number  of  total  public  parking  spaces  in  this  area 
at  the  existing  3500  spaces  (to  be  increased  if  roadway 
capacity  improvements  presently  under  consideration  are 
■made) .  Make  approval  of  new  facilities  in  this  area  subject 
to  existing  BAPCC  freeze  criteria  with  the  following 
additional  one:  "The  facility  will  not  increase  traffic 
through  residential  neighborhoods  or  displace  existing 
residential  land  uses." 

Over  l.A  million  square  feet  of  development  is  planned  or 
proposed  for  the  Fort  Point  Channel  area.  This  development 
will  displace  open  parking  lots  which  presently  park  over 
5000  cars,  and  will  create  the  aemand  for  an  additional  4500 
parking  spaces.  With  the  present  number  of  parking  spaces, 
the  Northern  Avenue  bridge  is  already  operating  at  capacity 
during  peak  hours.  Thus,  unless  capacity  improvements  are 
made,  allowing  much  more  than  5000  parking  spaces  in  this 
area  may  worsen  an  already  severe  congestion  problem. 

There  is  also  the  concern  that  the  high  demand  for  parking  in 
this  area  could  result  in  developers  acquiring  now- 
residential  land  for  parking  facility  construction,  which 
would  adversely  affect  the  South  Boston  neighborhooo. 

This  modification  would  limit  parking  supply  in  the  Fort 
Point  Channel  area  to  a  level  which  is  in  line  with  existing 
traffic  capacity  constraints.  It  would  also  protect 
residential  neighborhoods  from, traffic  ana  parking  pressures. 


i 
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MODiriCATION  G-2:   EAST  BOSTON  PARKING  MANAGEMENT  DISTRICT 

DESCRIPTION:   Establish  a  new  "parking  management  district"  encompassing 
East  Boston.  Make  approval  of  new  facilities  in  this  area 
subject  to  existing  BAPCC  freeze  criteria  and  the  additional 
one:  "The  facility  will  not  increase  traffic  through 
residential  neighborhoods  or  displace  existing  residential 
uses." 

RATIONALE:     The  proliferation  of  surface  lots  in  East  Boston  has  raised 
concerns  about  resultant  impacts  on  the  neighborhoods, 
namely,  displacement  of  residential  uses  and  increased 
traffic  through  neighborhoods  as  a  result  of  new  parking 
facilities. 


IMPACTS:      Making  approval  of  new  parking  facilities  subject  to  the 
"neighborhood  protection"  freeze  criterion  above,  and  the 
others,  including  the  one  stating  that  no  commercial 
off-street  parking  should  be  addea  to  an  area  which  is 
already  adequately  served  by  existing  parking  facilities 
should  discourage  further  proliferation  of  lots  in  the  area. 
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5.  Impacts  of  the  Recommended  Modification  Package 

The  recommended  package  of  modifications  to  the  parking  freeze  and  city 
zoning  code  provides  for  a  controlled  expansion  of  the  downtown  commercial 
parking  supply,  while  emphasizing  management  of  the  parking  supply  in  order 
to  improve  overall  utilization  and  reservation  of  spaces  for  midday  (non- 
commuter)  parkers.  It  also  incorporates  measures  to  manage  future  access  to 
the  downtown  by  involving  developers  and  employers  in  programs  which  miti- 
gate potential  traffic  and  parking  impacts  of  developments.  Finally,  it 
establishes  mechanisms  to  protect  neighborhoods  now  outside  of  the  freeze 
area  from  traffic  and  parking  pressures. 

The  following  table  summarizes  the  quantitative  impact  assessments  of 
the  individual  measures: 


Modification 

A-1  Increase  South  Station  Supply 

A-2  Increase  North  Station  Supply 

B   Conversion  of  Employee  Spaces 
to  Public  Spaces 

C   Midday  Parking  Bank 

D   Mioday  Parking  Needs  Criteria 

E-1 
4  Access  Plans 

E-2 

TOTALS 


Increase  in 

Public 
Parking  Supply 

500-3000 

1500 

6501 

1050-14001 


Potential  No.  Potential 

of  Spaces  Reduction  in 

Reserved  For  Commuter  Park- 

Mioday  Parkers  ing  Demang 


[A40-1300J2 


1050-1400 
2700 


13,250 


3700-6550 


2750-4100 


13,250 


Iwould  be  matched  by  equivalent  decreases  in  private  spaces,  and  tnus  wouia  ^ot 
reduce  overall  parking  oeficit. 

2  Included  in  estimated  demand  reduction  for  E-1  and  E-2. 


The  numbers  shown  above  are  meant  to  indicate  "order  of  magnitude" 
impacts  of  the  modifications  package,  and  must  be  interpreted  in  close 
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association  with  the  assumptions  on  which  they  are  based.  However,  they 
indicate  that  a  substantial  proportion  of  the  overall  public  supply  increase 
would  be  offset  by  spaces  reserved  for  midday  parkers.  Thus,  the 
modifications  would  enable  the  city  to  accommodate  many  more  mioday  parkers 
than  it  could  otherwise,  while  increasing  the  public  parking  supply 
available  for  commuters  only  slightly. 

The  air  quality  implications  of  the  proposed  modifications — particularly 
of  an  increase  in  the  public  parking  supply  must  be  assessed  by  comparing 
two  future  scenarios,  with  and  without  modifications. 

The  number  of  peak  automobile  trips  bound  for  downtown  Boston  in  1990 
will  depend  on  the  amount  of  development  which  occurs  between  now  and  then, 
the  total  (public  and  private)  parking  supply,  and  "exogenous"  factors,  such 
as  street  capacity  and  the  level  of  transit  service  available.  It  is 
unlikely  that  the  proposed  modifications  will  significantly  affect  the 
amount  of  development  which  occurs;  this  will  be  determined  by  economic 
conditions  and  larger-scale  transportation  access  changes,  such  as  transit 
service  and  street  capacity  improvements. 

The  impact  of  the  modifications  on  the  total  parking  supply  is  difficult 
to  predict,  as  the  number  of  private  spaces  would  still  not  be  limited  by 
the  freeze.  Assuming  that  the  same  ratio  of  private  spaces  per  1000  sq.  ft. 
would  be  built  as  between  1968  and  1982,  with  or  without  the  modifications, 
total  supply  would  be  at  most  eight  percent  higher  than  it  would  be  without 
them.  This  is  conservative,  as  it  is  likely  that  more  private  spaces  would 
be  built  without  the  modification  rather  than  less. 

Despite  the  potential  increases  in  parking  supply  which  may  occur  with 
the  modifications,  the  number  of  commuters  parking  downtown  is  likely  to  be 
the  same  as  it  would  be  without  the  modifications.  This  is  due  to  the  fact 
that  without  the  modifications,  commuters  would  occupy  most  (if  not  all)  of 
the  downtown  parking  supply.  The  modifications  ensure  that  a  portion  of 
spaces  are  reserved  for  midday  parkers. 

Thus,  peak  period  automobile  travel  is  not  likely  to  be  significantly 
higher  if  the  modifications  are  instituted  (as  compareo  to  a  "no  action" 
scenario).  All-day  vehicle  miles  of  travel  are  likely  to  be  higher,  as  more 
downtown  parking  spaces  would  be  used  by  short-term  parkers. 
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In  sum,  the  proposed  freeze  modifications  will  not  have  a  major  impact 
on  future  travel  patterns.  Rather,  they  will  provide  the  City  with  policy 
tools  for  accommodating  future  development  in  a  manner  which  minimizes 
negative  impacts  such  as  reduction  in  space  available  for  short-term 
parkers,  spillover  parking  in  neighborhoods  and  illegal  on-street  parking, 
and  encourages  developers  and  employers  to  become  more  involved  in  proviaing 
opportunities  and  incentives  for  more  efficient  ways  of  commuting. 
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<a«0€ET  1  -   TRAFFIC  INFORMATION 


Intersection 
Case  #  _\ 


Atl(X<^-^c-  hse.     flAci.  *Sixr-fo.c<.  Ar-Agj- 


Year 


1*^94 


=V 


1. 


2. 


3. 
4. 
5. 
6. 
7. 


8. 


Road  segment  or  intersection  approacn 
identification 

Observed  1-nr  volune  (vph) 

Observed  8-nr  volume  (vph) 

Projected  l-*ir  peak  demand  (vph) 

Projected  8-fir  peak  demand  (vph) 

Percentage  cold  starts 

Percentage  trucks  and  buses 

Metropolitan  population 

Slope 

Free-flow  parameters 

Nuirter  of  lanes 

Average  lane  width  (ft) 

Design  speed  (mph) 

Highway  type  (see  Figures  2-5) 

Intersection  parameters 

Intersection  designation 

Approach  width  (ft) 

Percentage  right  turns 

Percentage  left  turns 

Type  control  and  description  of 

signal  controller 

Area  source  parameters 

Parking  lot  gate  designation 

Projected  1-hr  peak  entrance  demand  (vph) 

Projected  1-hr  peak  exit  demand  (vph) 

Projected  8-hr  peak  entrance  demand  (vph) 

Projected  8-hr  peak  exit  demand  (vph) 

Parking  lot  area  (m^) 

Parking  lot  capacity  (veh) 

Running  time  reguired  to  access 
auxiliary  parking  (s) 

Facility  emptying  time 

Average  cars  per  stall 

Average  area  per  stall  (m^) 


■Sn At4_  _As_  ss 

_5-^ 


_Di-^^     Ar4-er  .'e-s 


A 4Q       _Q^_  0_ 
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Case  #   2. 
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Road  segment  or  intersection  approach  ^  .     »  .     a_    _jj. 

Identification  ^^H qN^  J^—"^^ 

Observed  1-Hr  volume  (vph)  , . 

Observed  8-lir  volume  (vph)  

Projected  1-hr  peak  demand  Cvph)         /^CTj /^fo    ggg  /^ff" 

Projected  8-hr  peak  demand  (vph)  lOSS     ''^"l        lOT.       1^ 

Percentage  cold  starts  ^/ZO  -V* 

Percentage  trucks  and  buses  5  » 8 

5.  Metropolitan  population  

6.  Slope  

7.  Free-flow  parameters 

Number  of  lanes  j£ ^ £_ ^_ 

Average  lane  width  (ft)  /^ 1^ H Ul 

Design  speed  (mph)  2Sl^__iqj£2-_J^     ^Jl^ 

Highway  type  (see  Figures  2-5)  U  r"  ba»v  r\r-\^i'\a.\'^ 

Intersection  parameters 

Intersection  designation  

Approach  width  ( ft)  (Q 0 0_ 0_ 

Percentage  ri^t  turns  ix iaO /QO   _C 

Percentage  left  turns  

Type  control  and  description  of 

siyial  controller  

Area  source  parameters 

Parking  lot  gate  designation  

Projected  1-hr  peak  entrance  demand  (vph)  

Projected  1-hr  peak  exit  demand  (vph)     

Projected  8-hr  peak  entrance  demand  (vph)  

Projected  8-hr  peak  exit  demand  (vph)     

2 

Parking  lot  area  (m  )  ___ 

Parking  lot  capacity  (veh)  ___ 

Running  time  required  to  access 

auxiliary  parking  (s)  ___ 

Facility  emptying  time  __ 

Average  cars  per  stall  ___ 

2 
Average  area  per  stall  (m  )  


2iE 

Zof 

/S7 


-2. 

/■z 
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Intersection 
Case  #     J, 


'^^   I 'fin  ^  ■     11     -^ 


3. 

4. 
5. 
6. 
7. 


8. 


Roaa  segment  or  Intersection  approach 
Identification 

Observed  1-nr  volume  (vph) 

Observed  S-hr  volume  (vph) 

'•rojected  1-^r  peak  denana  (vph) 

Projected  8-nr  peak  demand  (vph) 

Percentage  cola  starts 

Percentage  trucks  and  buses 

Metropolitan  population 

Slope 

Free-flow  parameters 

Nurrber  of  lanes 

Average  lane  widtn  (ft) 

Design  speed  (mph) 

Highway  type  (see  Figures  2-5) 
Intersection  oarameters 

Intersection  designation 

Approach  width  (ft) 

Percentage  ri^t  turns 

Percentage  left  turns 

Type  control  and  description  of 

signal  controller 

Area  source  parameters 

Parking  lot  gate  designation 

Projected  1-hr  peak  entrance  detiand  (vph) 

Projected  1-hr  peak  exit  demand  (vph) 

Projected  8-hr  peak  entrance  demand  (vph) 

Projected  8-hr  peak  exit  demand  (vph) 

Parking  lot  area  (m^) 

Parking  lot  capacity  (veh) 

Running  time  reguired  to  access 
auxiliary  parking  (s) 

Facility  emptying  time 

Average  cars  per  stall 

Average  area  per  stall  (m^) 
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WORKSHEET  B  -  CAPftMTY  Ar4ALYSIS 


Year 


\'\'\Q 


^ 


I 


step 


Synfiol 


M, 


1 

2 

2.1 

2.2 

2.3 

2.4 

3 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6  Cs 


J 
wa. 


'i.J 


approx  G/Cy 


4.1 
4.2 
4.3 
4.4  z;max(v 

J 

Cy 

GJ 

GJ/Cy 


i.f^l.J^ 


4.5 
4.6 
4.7 
4.8 
5 

5.1  V  *V 

5.2  Cj 
6 

6.1  V^ 

6.2  Spi 

6.3  C, 


Input/ units 


Road  segment  (or  approach)  designation 
Free  flow  capacity  computation: 

Nuntjer  of  lanes 

Adjustment  for  lane  width  (Table  &-1) 

Adjustment  for  trucks  (Table  B-2) 

Free  flow  capacity 
Signalized  intersection  capacity: 

Green  signal  phase  identification 

Approach  width  with  parking  (ft) 

Percent  right  turners 

Percent  left  turners 

Metropolitan  area  size 

Capacity  service  volume  (vph  or  green) 
Siqnalizea  intersection  green  phase 
ano  cycle  length:" 

Demand  Volume  for  approach  and  phase 

Volume  to  green  capacity  ratio 

Approximate  G/Cy 

Sum  of  the  maximum  V/C  ratios  for 
each  signal  phase 

Signal  cycle  time  (sec) 

Green  phase  length 

Green  phase  to  cycle  time  ratio 

Capacity  for  approach  i  phase  j 

Two-way  stop,  two-way  yield  or 
uncontrolled  jntersectionT 

Major  street  two-way  volume 

Cross  street  capacity 

Four-way  stop  intersections: 

Approach  volume 

CJemand  split  on  cross  streets 

Capacity  of  approach 

Approach  capacity  ?  C^  . 

5.2  for  a  four-way  stop  or 

6.3  for  a  two-way  stop 
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Intersection 
Case  #       ■2.. 


WORKSHEET  B  -  CAPACI 


1^3^. 


cm 


ANALYSIS 


^ 


step      Symdol 

Input/units 

1    1 
2 

2.1  Mj 

2.2  W^ 

2.3  T, 

2.4  C, 
3 

3.1  J 

3.2  wa^ 
3.3 

3.4 

3.5 

3.6  Cs^^j 

4 

4.2  V._yC3,^j) 

4.3  approx  G/Cy 

4.4  rmax(Vj  £s^    ,) 

4.5  Cy 

4.6  GJ 

4.7  GJ/Cy 

4.8  C,_j 
5 

5.2  Cj 
6 

6.1  Vj^ 

6.2  Spl 

6.3  C, 

Road  segment  (or  approacn)  designation 
Free  flow  capacity  computation: 

Nunfter  of  lanes 

Aajustment  for  lane  »10th  (Table  B-1) 

Adjustment  for  trucks  (Table  B-2) 

Free  flow  capacity 
Signalized  intersection  capacity: 

Green  signal  phase  ioentification 

Approacn  widtn  witfi  parking  (ft) 

Percent  right  turners 

Percent  left  turners 

Metropolitan  area  size 

Capacity  service  volume  (vph  or  green) 

Signalized  intersection  green  phase 
and  cycle  length: 

Demand  Volume  for  approach  and  phase 

Volume  to  green  capacity  ratio 

Approximate  G/Cy 

Sum  of  the  maximum  v/C  ratios  for 
each  signal  phase 

Signal  cycle  time  (sec) 

Green  phase  length 

C^een  phase  to  cycle  time  ratio 

Capacity  for  approach  i  phase  j 

Two-way  stop,  two-way  yield  or 
uncontrolled  intersection: 

Major  street  two-way  volume 

Cross  street  capacity 

Four-way  stop  intersections: 

Approach  volume 

Demand  split  on  cross  streets 

C:apacity  of  approacn 

Approach  capacity  I  C,    . 

5.2  for  a  four-way  stop  or 

6.3  for  a  two-way  stop 
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EPA  VOLUME  9  (REVISED)  INDIRECT  SOURCE  QUIDELINE  MODEL  -  WORKSHEET  #: 


IMTERSECTION 
CASE 


ATLANTIC  AVE  AND  SURFACE  ARTERY 
l-HOUR 


LINE 

LINE 

LINE 

LINE 

LINE 

LINE 
LINE 

LINE 
LINE 


LINE 
LINE 


LINE 
LINE 


LINE 

LINE 


LINE 
LINE 
LINE 
LINE 
LINE 
LINE 
LINE  13 
LINE  14 
LINE  15 
LINE  16 
LINE  n 
LINE  18 


YEAR   1984   AVERAGING  TIME 
ROAD  SEGMENT  ID 
DEMAM)  VOLUME  (VPH) 
CRUISE  SPEED  (MPH) 
FREE-FLOW  EMISSIONS  (G-VEH/M) 
NUMBER  OF  LANES 


CAPACITY 
CAPACITY 


;ervice  volume 

;ERVICE  VOLUME 


VPH  OF  GREEN) 
VPH  OF  GREEN) 


DEMAND  VOLUME 
DEMAND  VOLUME 


iVPH) 
VPH) 


LINE  6  E   SIGNAL  CYCLE  UNQTH  (S) 


GREEN  PHASE  LENGTH 
GREEN  PHASE  LENGTH 


LINE  6  7   CAPACITY  (VPH) 


PROPORTION  OF  VEHICLES  THAT 
PROPORTION  OF  VEHICLES  THAT 


!TOP 

;top 


NUMBER  OF  VEHICLES  THAT 
NUMBER  OF  VEHICLES  THAT 


;T0P  per  CYCLE 
!TOP  PER  CYCLE 


AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 
LENGTH  OF  QUEUE  (M/LANE) 
AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 
EMISSIONS  FROM  ACCELERATION  IQ/VEH-M) 
EMISSIONS  FROM  DECELERATION  (CVEH-M) 
EMISSION  RATE  FOR  ACC  AKO  DEC  (Q/M-S) 
LENGTH  OF  ACC  AND  DEC   (M) 
LENGTH  FOR  EXCESS  EMISSIONS  (M) 
IDLING  EMISSION  RATE  (G/S) 
AVERAGE  EMISSION  RATE  (O/S-M) 
ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M) 
FREE-FLOW  EMISSION  RATE  (Q/S-M) 


SN 

leie 

28 

6.8488 
2 

3S0e 

3266 

289. 
881 


12 
46 


8.936 
8.720 

E  433 
16.827 

1  IB 

49  17 

26  12 

8  183 

8.834 

8.629 

78  1 

148  2 

1  463 

e  8251 

8  8332 

8  811S 


AN 
1176 
26 


AS 
682 
22 


8.6443  8.8519 


1759 
3S8e 


471 
786 


68 

24 


8. 575 
8.952 

7.519 
18  637 

1  73 

29.87 

6  189 

6  836 

8  838 

88.4 

128  9 

2.S47 

8  8369 

8  8484 

8  8145 


38ap 
e 


682 

6 


18 

8. 


8  874 

8  6 

16  283 

8  8 

7  34 
34.27 
78.58 

6  126 

6.841 

8  826 

43  3 

86.5 

3  151 

8.8496 

8.8743 

6  6687 


ss 

981 
24 

8  8468 
3 

3296 

48ee 

163 
878 

186 
46 

5488. 

8.6 
6  661 

6.8 
16  118 

8.22 

23  68 

16  12 

6  113 

6  839 

8  824 

51.5 

163  6 

8.783 

8  8199 

8  8266 

6  6111 
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EP4 

VOLUME 

9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  #2 

1 

INTERSECTION   4TLANTIC  AVE  AMD  SURFACE  ARTERV 
CASE  «  1   YEAR   1984   AVERAGING  TIME   8-HOUR 

1 

LINE 

1 

ROAD  SEGMENT  ID 

SN 

AN 

AS 

ss 

LINE 

2 

DEMAND  VOLUME  ( VPH 1 

707 

929 

476 

687 

LINE 

A 

CRUISE  SPEED  l MPH 1 

35 

32 

26 

29 

LINE 

5 

FREE-FLOW  EMISSIONS  IG-VEH/M) 

a  0215 

0.0238 

0  0300 

0  0266 

LINE 

6  1 

NUMBER  OF  LANES 

2 

2 

3 

3 

LINE 
LINE 

6  3 
6  3 

CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 
CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 

3500 
3200 

1750 
3500 

3800 
0 

3200 
4800. 

LINE 
LINE 

6  i 
6   4 

DEMAND  VOLUME  IVPHi 
DEMAND  VOLUME  I VPH) 

146 
561 

372 
557. 

476 

0 

72 
615 

LINE 

6  5 

SIGNAL  CYCLE  LENGTH  (S) 

106 

LINE 
LINE 

6  6 
6  6 

GREEN  PHASE  LENGTH  (S) 
GREEN  PHASE  LENGTH  (S) 

12. 
46 

58 
24 

'1 

100. 
46 

LINE 

6  7 

CAPACITY  (VPH) 

1892 

1855 

684 

5408 

LINE 
LINE 

6  8 
S  8 

PROPORTION  OF  VEHICLES  THAT  STOP 
PROPORTION  OF  VEHICLES  THAT  STOP 

0  918 
0.6S5 

0  533 

0  904 

0.937 

0  0 

0  0 
0  619 

LINE 
LINE 

6  9 
6  9 

NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 
NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

3  724 
10.204 

5  512 
13  984 

12  395 

0  0 

0  0 
10  581 

LINE 

7  0 

AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

0  60 

1  00 

2.29 

0  IS 

LINE 

8  0 

LENGTH  OF  QUEUE  tM/LANE) 

31  59 

44  59 

21  29 

15.  E5 

LINE 

9  0 

AVERAGE  EXCESS  RUNNING  TIME  IS/VEH) 

23  51 

27.02 

5G.48 

15.07 

LINE 

10 

EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

0.695 

0  098 

0  109 

0  101 

LINE 

11 

EMISSIONS  FROM  DECELERATION  (G/VEH-M) 

0  028 

0  030 

0  036 

0  032 

LINE 

12 

EMISSION  RATE  FOR  ACC .  AND  DEC   (G/M-S) 

0.017 

0  025 

0.018 

0  014 

LINE 

13 

LENGTH  OF  ACC   AND  DEC.  (M) 

109  6 

91  5 

60  4 

75  2 

LINE 

M 

LENGTH  FOR  EXCESS  EMISSIONS  (M) 

219  0 

183  1 

120.9 

150  4 

LINE 

IB 

IDLING  EMISSION  RATE  (G/S) 

0  823 

1  352 

1  521 

0  449 

LINE 

16 

AVERAGE  EMISSION  RATE  (G/S-M) 

0  0123 

0  0199 

0  0216 

0  0100 

LINE 

n 

ADJUSTED  EXCESS  EMISSION  RATE  1 G/S-M) 

0.0109 

0  0178 

0  0207 

0  0085                                                ' 

LINE 

18 

FREE-FLOW  EMISSION  RATE  (G/S-M) 

0.0042 

0  0061 

0  0040 

0  0051 
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EPA  VOLUME  9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  #2 

INTERSECTION   ATLANTIC  AVE  AN3  SURFACE  ARTERY 
CASE  *  2   YEAR   1990   AVERAGING  TIME   1-HOUR 


LINE 

LINE 

LINE 

LINE 

LINE 

LINE 
LINE 

LINE 
LINE 


LINE  6  6 
LINE  6  6 


ROAD  SEGMENT  ID 

DEMAND  VOLUME  (VPH) 

CRUISE  SPEED  IMPH) 

FREE-FLOW  EMISSIONS  (G-VEH/M) 

NUMBER  OF  LANES 


CAPACITY  SERVICE  VOLUME 
CAPACITY  SERVICE  VOLUME 


DEMAND  VOLUME  (VPH) 
DEMAND  VOLUME  (VPH) 


VPH  OF  GREEN) 
VPH  OF  GREEN) 


LINE  6  5    SIGNAL  CYCLE  LENGTH  (S) 


GREEN  PHASE  LENGTH 
GREEN  PHASE  LENGTH 


LINE  6  7  CAPACITY  (VPH) 

LINE  6  8  PROPORTION  OF  VEHICLES  THAT  STOP 

LINE  6  8  PROPORTION  OF  VEHICLES  THAT  STOP 

LINE  6  9  NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

LINE  6  9  NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

LINE  7  e  AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

LINE  8  e  LENGTH  OF  QUEUE  (M/LANE) 

LINE  9  0  AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

LINE  10  EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

LINE  11  EMISSIONS  FROM  DECELERATION  (G/VEH-M) 

LINE  12  EMISSION  RATE  FOR  ACC   AND  DEC   (G/M-S) 

LINE  13,  LENGTH  OF  ACC   AND  DEC   (M) 

LINE  14  LENGTH  FOR  EXCESS  EMISSIONS  (M) 

LINE  15  IDLING  EMISSION  RATE  (G/S) 

LINE  16  AVERAGE  EMISSION  RATE  (G/S-M) 

LINE  17  ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M) 

LINE  18  FREE-FLOW  EMISSION  RATE  IG/S-M) 


SN 

1507 

28 

0  0198 

2 

3500 
3200. 

350 
1157 


AN 
1480 
26 

0.0214 

2 

1750 
3500 

593 
887 


AS 

888 
22 

B  0251 
3 

3800 

0. 


ss 

1036 

24 

0.0232 

3 

4800 
0. 

1036 

0 


11 

38 

49 

27 

24 

0 

38 

0 

1601. 

1803 

912 

1824. 

0  989 
0  971 

0.771 
0  978 

0  992 

0.3 

0  791 

0  0 

9  614 
31  211 

12  707 
24.092 

24  463 

0  0 

22  753 

0  0 

16  03 

4  59 

37  00 

1  31 

123  66 

90  02 

89  12 

34  90 

69  38 

38  44 

183  74 

27  10 

0  183 

0  109 

0  120 

0  113 

0  034 

0  036 

0  041 

0.039 

0  056 

0  953 

0  039 

0  035 

70  1 

60  4 

43  3 

51  5 

140.2 

120  9 

89  1 

103  0 

6  782 

3  471 

11  236 

1  630 

0  0763 

0  0554 

0  14S2 

0  0331 

0  0484 

0  0331 

0  1013 

0  0192 

0.0083 

0  0088 

0  0062 

0  0067 

EPA  VOLUME 

9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  «2 

INTERSECTION   ATLANTIC  AVE  AND  SURFACE  ARTERY 
CASE  «  2   YEAR   1998   AVERAGING  TIME   8-HOUR 

LINE 

1 

ROAD  SEGMENT  ID 

SN 

AN 

AS 

SS 

LINE 

2 

DEMAND  VOLUME  (VPH) 

18S5 

1169 

702 

725 

LINE 

i 

CRUISE  SPEED  I MPH  i 

3S 

32 

26 

29 

LINE 

5 

FREE-FLOW  EMISSIONS  (G-VEH/M) 

G  0111 

0  0122 

0  0155 

0  0137 

LINE 

6  1 

NUMBER  OF  LANES 

2 

2 

3 

3 

LINE 
LINE 

6  3 
6  3 

CAPACITY  SERVICE  VOLUME  IVPH  OF  GREENl 
CAPACITY  SERVICE  VOLUME  IVPH  OF  GREEN) 

3508 
3208 

1750 
3500 

3800 

a 

4800. 

a 

LINE 
LINE 

6  4 

6  i 

DEMAND  VOLUME  (VPH) 
DEMAND  VOLUME  (VPH) 

245 

818 

468 

701 

702 

0. 

725 

0, 

LINE 

6  5 

SIGNAL  CYCLE  LENGTH  !S) 

108 

LINE 
LINE 

6  6 
6  6 

GREEN  PHASE  LENGTH  (S) 
GREEN  PHASE  LENGTH  (S) 

11 
38 

49 

27 

24 

a 

38 

0. 

LINE 

6  7 

CAPACITY  (VPH) 

1601 

1803 

912 

1824 

LINE 
LINE 

6  8 
6  8 

PROPORTION  OF  VEHICLES  THAT  STOP 
PROPORTION  OF  VEHICLES  THAT  STOP 

0  957 
8  830 

8  696 

8  913 

0  932 

0  0 

0  730 

0  0 

LINE 
LINE 

6  9 

6  9 

NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 
NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

6  513 
18  678 

9  050 
17  775 

18  178 

0  0 

14  708 

a  0 

LINE 

7  e 

AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

1  93 

1  85 

3  34 

0  66 

LINE 

8  0 

LENGTH  OF  QUEUE  (M/LANEI 

58  99 

62  36 

31  21 

22  28 

LINE 

9  S 

AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

33  99 

30  77 

48  62 

23  94 

LINE 

18 

EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

8  095 

0  098 

0  109 

0.101 

LINE 

11 

EMISSIONS  FROM  DECELERATION  (G/VEH-M) 

8  028 

0  030 

0  036 

0.032 

LINE 

12 

EMISSION  RATE  FOR  ACC   AND  DEC   (G/M-S) 

0  031 

0  034 

0  026 

0,020 

LINE 

13 

LENGTH  OF  ACC   AND  DEC   (M) 

109  5 

91  5 

60  4 

75  2 

LINE 

14 

LENGTH  FOR  EXCESS  EMISSIONS  (M) 

219  a 

183  1 

120  9 

150  4 

LINE 

IS 

IDLING  EMISSION  RATE  (G/S) 

2  009 

2  010 

2  151 

0  928 

LINE 

16 

AVERAGE  EMISSION  RATE  (G/S-M) 

0  0247 

0  0281 

0  0310 

0  0160 

LINE 

17 

ADJUSTED  EXCESS  EMISSION  RATE  ( G/S-M 1 

0  0103 

0  0116 

0  0136 

0  0064 

LINE 

18 

FREE-FLOW  EMISSION  RATE  (G/S-M) 

0  0033 

0  0040 

a  8030 

0  0028 

EPA  VOLUME  9  IREVISED)  IMDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  *2  J 

INTERSECTION   ATLANTIC  AVE  AMD  SURFACE  ARTERY  ! 

CASE  »  2   YEAR   1999   AVERAGING  TIME   1-HQUR  I 

ROAD  SEGMENT  ID  HE                                                                        I  / 

DEMAND  VOLUME  (VPH)  2Q4                                                                        \     \ 

CRUISE  SPEED  (MPHI  2<1 

FREE-FLOW  EMISSIONS  (G-VEH/M)  8  S232 

NUMBER  OF  LANES  2 

CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN)  8 

DEMAND  VOLUME  I VPH)  8 

SIGNAL  CYCLE  LENGTH  (S)  0 

GREEN  PHASE  LENGTH  (S*  0 

CAPACITY  (VPH)  248 

PROPORTION  OF  VEHICLES  THAT  STOP  0  8 

NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE  0  8 

AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE  4  64 

LENGTH  OF  QUEUE  (M/LANE)  18  88 

AVERAGE  EXCESS  RUNNING  TIME  (S/VEH)  67  30 

EMISSIONS  FROM  ACCELERATION  (G/VEH-M)  0  113 

EMISSIONS  FROM  DECELERATION  (G/VEH-M)  0  039 

EMISSION  RATE  FOR  ACC   AND  DEC   (G/M-S)  0  009                                                                       j 

LENGTH  OF  ACC   AND  DEC   IM)  51  5                                                                       j 

LENGTH  FOR  EXCESS  EMISSIONS  (M)  183  0                                                                       I 

IDLING  EMISSION  RATE  (G/S)  8  988 

AVERAGE  EMISSION  RATE  (G/S-M)  0  8138 

ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M)  0  0083 

FREE-FLOW  EMISSION  RATE  (G/S-M)  0  0013 
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1 

LINE 

2 

LINE 

4 

LINE 

5 

LINE 

6-1 

LINE 

6  3 

LINE 

6  4 

LINE 

6  5 

LINE 

6  6 

LINE 

6  7 

LINE 

6  8 

LINE 

6  9 

LINE 

7,0 

LINE 

8  6 

LINE 

9  0 

LINE 

10 

LINE 

11 

LINE 

12 

LINE 

13 

LINE 

14 

LINE 

15 

LINE 

16 

LINE 

17 

LINE 

18 

EPA  VOLUME 

9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  #2 

INTERSECTION   ATLANTIC  AVE  AND  SURFACE  ARTERV 
CASE  «  2  YEAk       199Q   AVERAGING  TIME   8-HOUR 

LINE 

1 

ROAD  SEGMENT  ID 

HE 

LINE 

2 

DEMAND  VOLUME  (VPH) 

137. 

LINE 

4 

CRUISE  SPEED  IMPH) 

30 

LINE 

S 

FREE-FLOW  EMISSIONS  IG-VEH/M) 

S  0132 

LINE 

6  1 

NUMBER  OF  LANES 

2 

LINE 

E  3 

CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN' 

a. 

LINE 

6  i 

DEMAND  VOLUME  IVPHI 

s 

LINE 

6   S 

SIGNAL  CYCLE  LENGTH  (S) 

0. 

LINE 

6  6 

GREEN  PHASE  LENGTH  (S) 

e. 

LINE 

6  7 

CAPACITY  IVPH) 

364 

LINE 

6  8 

PROPORTION  OF  VEHICLES  THAT  STOP 

00 

LINE 

6  9 

NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

0  0 

LINE 

7  0 

AVERAGE  NUMBER  OF  VEHICLES  IN  OUEUE 

0  EG 

LINE 

8.9 

LENGTH  OF  OUEUE  (M/LANE) 

1  31 

LINE 

9  0 

AVERAGE  EXCESS  RUNNING  TIME  IS/VEH) 

5  97 

LINE 

IS 

EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

e  190 

LINE 

11 

EMISSIONS  FROM  DECELERATION  1 G/VEH-M) 

a  031 

LINE 

12 

EMISSION  RATE  FOR  ACC   AND  DEC   IG/M-S) 

0  005 

LINE 

13 

LENGTH  OF  ACC   AND  DEC   IM) 

80  5 

LIME 

14 

LENGTH  FOR  EXCESS  EMISSIONS  iM) 

160  9 

LINE 

IS 

IDLING  EMISSION  RATE  IG/S) 

-0  000 

LINE 

IE 

AVERAGE  EMISSION  RATE  (G/S-M) 

0  0025 

LINE 

17 

ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M) 

0 . 0008 

LINE 

18 

FREE-FLOW  EMISSION  RATE  (G/S-M) 

0.0005 

EPS  VOLUME  9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  #2 


IMTERSECTION 
3   ■ 


CASE 
LINE  1 
LINE  1 
LINE  4 
LINE  5 
LINE  6 


ATLANTIC  AVE  AND  SURFACE  ARTERY 
^g^jU 


LINE 
LINE 


LINE 
LINE 


LINE 
LINE 


6  6 
6.6 


6  9 
6  9 


LINE 
LINE 


LINE 
LINE 


LINE  ?  B 
LINE  8.e 
LINE  9.e 
LINE  18 
LINE  11 
LINE  12 
LINE  13 
LINE  14 
LINE  15 
LINE  16 
LINE  17 
LINE  18 


YEAR:  1996   AVERAGING  TIME 

ROAD  SEGMENT  ID 

DEMAND  VOLUME  (VPH) 

CRUISE  SPEED  (MPH) 

FREE-FLOW  EMISSIONS  IG-VEH/M) 

NUMBER  OF  LANES 

CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 
CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 

DEMAND  VOLUME  (VPH) 
DEMAND  VOLUME  (VPH) 


LINE  6  5   SIGNAL  CYCLE  LENGTH  (S) 


GREEN  PHASE  LENGTH  (S) 
GREEN  PHASE  LENGTH  (S) 


LINE  6  7   CAPACITY  I VPH) 


PROPORTION  OF  VEHICLES  THAT  STOP 
PROPORTION  OF  VEHICLES  THAT  STOP 

NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 
NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

LENGTH  OF  QUEUE  (M/LANE) 

AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

EMISSIONS  FROM  DECELERATION  (G/VEH-M) 

EMISSION  RATE  FOR  ACC  AND  DEC   (G/M-S) 

LENGTH  OF  ACC   AND  DEC   (M) 

LENGTH  FOR  EXCESS  EMISSIONS  (M) 

IDLING  EMISSION  RATE  (G/S) 

AVERAGE  EMISSION  RATE  (G/S-M) 

ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M) 

FREE-FLOW  EMISSION  RATE  (G/S-M) 


SN 

AN 

AS 

SS 

1S12 

1S28 

888 

1104 

28 

26 

22 

24 

e.0198 

0.0214 

0  0251 

0  0232 

2 

2 

3 

3 

3S00 
3200 

1750 
3500 

3800 

0 

4800 

0 

3S0 
1162 

641 
887 

888 

8. 

1104. 
0. 

100 

11 
38 

49 
27 

24 

0 

38 

0 

1601 

1803 

912 

1824 

0.989 
0.974 

0  80S 
0.978 

0.992 

0.0 

0  80S 
0  0 

9  614 
31  423 

14  330 
24  092 

24  463 

0.0 

24  693 

0.0 

16  99 

5  57 

37  00 

1  53 

126  21 

95  67 

89  12 

38.03 

71  S8 

40  44 

183  74 

27  99 

0  103 

0  109 

0  120 

8  113 

0  034 

0  036 

0  041 

0  039 

0  056 

0  056 

0  039 

0  038 

7G  1 

60  4 

43  3 

51  5 

140  2 

120  9 

89  1 

103  0 

7  039 

3  800 

11  236 

1  806 

0  0783 

0  0593 

0  1452 

0  0363 

0.0498 

0  0357 

0  1013 

0  0211 

0  0083 

0.0091 

8.0062 

0  0071 

EPA  VOLUME  9  (REVISED)  IfCIRECT  SOURCE  QUIDELINE  MODEL  -  WORKSHEET  #2 

INTERSECTION  PURCHASE  STREET  S  CONGRESS  STREET 
CASE  «  3   VEAR:  1996   AVERAQIKIG  TIME   8-HOUR 


LINE 

1 

ROAO  SEGMENT  ID 

PS 

CE 

LINE 

2 

DEMAND  VOLUME  (VPH) 

1B43 

194S. 

LINE 

4 

CRUISE  SPEED  IMPH) 

30 

26 

LINE 

E 

FREE-FLOW  EMISSIONS  (G-VEH/M) 

a  9132 

9  9181 

LINE 

6  1 

NUMBER  OF  UNES 

4 

4 

LINE 
LINE 

6  3 
6  3 

CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 
CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 

5160 
7100 

B78G 
0 

LINE 
LINE 

6  4 
6  4 

DEMAND  VOLUME  (VPH) 
DEMAND  VOLUME  (VPH) 

329 
1214. 

ie4E 
0. 

LINE 

6  5 

SIGNAL  CYCLE  LENGTH  (S) 

96. 

LINE 
LINE 

6  6 
6  6 

GREEN  PHASE  LENGTH  (S) 
GREEN  PHASE  LENGTH  (S) 

16 
39 

3E. 

9. 

LINE 

6  7 

CAPACITY  (VPH) 

3983 

2217 

hi»i 

6  8 
6  8 

PROPORTION  OF  VEHICLES  THAT  STOP 
PROPORTION  OF  VEHICLES  THAT  STOP 

0  879 
0.684 

9.748 

9.9 

LINE 
LINE 

6  9 
6.9 

NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 
NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

7  229 
20 . 74E 

19  549 

0.9 

LINE 

7.S 

AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

8.63 

0.89 

LINE 

8  8 

LENGTH  OF  QUEUE  (M/LANE) 

31  11 

22.23 

LINE 

9  0 

AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

21  22 

22  93 

LINE 

IS 

EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

9  190 

9  111 

LINE 

11 

EMISSIONS  FROM  DECELERATION  (G/VEH-M) 

8.031 

9.938 

LINE 

12 

EMISSION  RATE  FOR  ACC   AND  DEC   (G/M-S) 

0  041 

9  832 

LINE 

13 

LENGTH  OF  ACC   AND  DEC   (M) 

80  B 

55. 9 

LINE 

14 

LENGTH  FOR  EXCESS  EMISSIONS  (M) 

160  9 

111  7 

LINE 

IE 

IDLING  EMISSION  RATE  (G/S) 

1.657 

1  2SB 

LINE 

IE 

AVERAGE  EMISSION  RATE  (G/S-M) 

0  9397 

9.9274 

LINE 

17 

ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M) 

0  0121 

9.9119 

LINE 

18 

FREE-FLOW  EMISSION  RATE  (G/S-M) 

8  9067 

9  0947 

Intersection_ 
Case  # 1 


-R 


XORIOIEET  5  -  INTERSECTION  CO  DISPERSION  ANALYSIS 


Year   \'\Q^ 


Averaging  Time   1  Hour 


I 


Line 

No.  SyirtDOl 


Input/Units 


P^ 


Traffic  Stream 

Ce: 


1  SC  stability  Class 

2  U  Wina  Speed  Cm  s"^) 

3  s  wino-fioad  Angle  (deg) 
Lateral  Distafx:e  (m) 

5  Yu  Maximum  Longitudinal  Distance  (m) 

6  Yd  Minimum  Longitudinal  Distance  (m) 

7  ",„  Initial  Dispersion  (m) 

^°  -1  -1 

8  Oe  Excess  Emissions  Rate  (gm  s  ) 

9  Qf  Free  Flow  Emissions  Rate  (gm"  s"  ) 
9a  Street  Canyon?  Yes  or  No 


\.o 

16, 

-7A- 

1  1               15 

^2 

^/A' 

/o 

nJA' 

S.o 

,o<i7-r 

.  05-68 

.OZOZ. 

.O/?^ 

nJO 

DISPERSION  ANALYSIS 


10  XUQ- 

Of 

11  XU 
U 

12  X 


13  XUQ 
Oe 

14  XU 
U 

15  X 


TT 


Normalized  Concentration  (10"  m"   ) 
Free  Flow 

Enter  Line  9 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration  (mg  m"  )  Through 
Emissions 


Normalized  Concentration  (For  Yu) 

Enter  Qne  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration-"Maximijii  Queue" 


16  XUQ"-'  Normalized  Concentration  (For  Yd) 

Oe      Enter  Line  8 

-2  -1 

17  XU      Normalized  Concentration  (mg  m  s  ) 

U       Enter  Line  2 

18  X       CD  Concentration-'Imaginery  Queue" 


19  X       CO  (mg  m"^)  Total 

20  X      CD  Concentration  (ppm) —  Total 


4fo         nJA 

x.<?Z^3  2.  X  .C/9i  X 

X 

;     1.  O         *                     * 

T 

8.9           o.o 

5-7?           WA 

'0^7^-     .  05b& 

).  o 

ZS.2       o.o 

o         m 

x-^7^x    .OSSx 

X 

\.o 

t   o.o     *   o.  o   * 

* 

3^.Z      o.o 

i-^.S       O.o 

(PTIONAL  z-CDRRECTION  (Heigfits  Other  than  1.8m  Above  the  Ground) 


21  z 
22 

23  X' 

24  x' 


Height  of  Receptor  (m) 
z-Correction  Factor 
CO  Concentration  at  Hei^t  z  (mg  m"') 
CD  Concentration  at  Height  z  (ppm) 


"D 


0«0«\.    lO' 


-Jl     e-f     '^« 


EPA  VOLUME  9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  0i 

INTERSECTION:  ATLANTIC  AVE  AND  SURFACE  ARTERY 
CASE  •  3   YEAR   1990   AVERAGING  TIME.  8-HOUR 

LINE  1  ROAO  SEGMENT  ID  HE 

LINE  2  DEMAND  VOLUME  (VPH)  143. 

LINE  t  CRUISE  SPEED  ( MPH '  30 

LINE  S  FREE-FLOW  EMISSIONS  (G-VEH/MI  S  3132 

LINE  6  1  NUMBER  OF  LANES  2 

LINE  6  3  CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN)  S, 

LINE  6  4  DEMAND  VOLUME  (VPH)  G. 

LINE  6,5  SIGNAL  CYCLE  LENGTH  (S)  S. 

LINE  6  6  GREEN  PHASE  LENGTH  (S)  S. 

LINE  6.7  CAPACITY  (VPH)  357 

LINE  6.8  PROPORTION  OF  VEHICLES  THAT  STOP  0  0 

LINE  6  9  NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE  0.0 

LINE  7  0  AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE  0.66 

LINE  8.0  LENGTH  OF  QUEUE  (M/LANE)  1.44 

LINE  9  0  AVERAGE  EXCESS  RUNNING  TIME  (S/VEH)  6.66 

LINE  10  EMISSIONS  FROM  ACCELERATION  (G/VEH-M)  0  100 

LINE  11.  EMISSIONS  FROM  DECELERATION  IG/VEH-M)  0,031 

LINE  12  EMISSION  RATE  FOR  ACC   AND  DEC.  (G/M-S)  0  005 

LINE  13  LENGTH  OF  ACC  AND  DEC   IM)  80  5 

LINE  14  LENGTH  FOR  EXCESS  EMISSIONS  (M)  16S.9 

LINE  IS  IDLING  EMISSION  RATE  (G/S)  0.007 

LINE    16  AVERAGE    EMISSION   RATE    (Q/S-M)  0.0026 

LINE  17  ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M)  0  0009 

LINE  18  FREE-FLOW  EMISSION  RATE  IG/S-M)  0.0005 


Intersection_ 
Case  # L 


WRKSHEET  5   -   INTERSECTION  CO  DISPERSION  ANALYSIS 


Year 


LlM 


Averaging  Time 


Line 

No.  S/nOol 


10   XUQ" 


11 
12 


Of 
xu 
u 

X 


21 
22 
23 
24 


Input/Units 


1  SC  Stability  Class 

2  U  Wind  Speed  (m  s"^) 

3  9  Wind-Road  Angle  (deg) 
Lateral  Distance  (m) 

5  Yu  Maximum  Longitudinal  Distance  (m) 

6  Yd  Minimjm  Longitudinal  Distance  (m) 

7  o  Initial  Dispersion  (m) 

8  Oe  Excess  Emissions  Rate  Cgm  s  ) 

9  Qf  Free  Flow  Emissions  Rate  (gm'  s"  ) 
9a  Street  Canyon?  Yes  or  No 


DISPERSION  ANALYSIS 


Normalized  Concentration  (10"  m"  ) 
Free  Flow 

Enter  Line  9 

-2  -1 
Normalized  Concentration  {mg  m  s  ) 

Enter  Line  2 

CO  Concentration  (mg  m"  )  Through 

Emissions 


13  XUQ"-'  Normalized  Concentration  (For  Yu) 
Oe  Enter  Line  8 

14  xu  Normalized  Concentration  (mg  m"''s"'') 
U  Enter  Line  2 

15  X  CD  Concentration- "MaximLHi  Queue" 


16  XUQ"-'    Normalized  Concentration  (For  Yd) 

Oe      Enter  Line  8 

-2  -1 

17  XU      Normalized  Concentration  (mg  m  s  ) 

U       Enter  Line  2 

18  X       CO  Concentration-'Imaginery  Queue" 


19  X       CO  (mg  m"  )  Total 

20  X       CO  Concentration  (ppm)~  Total 


Sk\ 


Traffic  Stream 
^^4      fi'S 


ss 


D 

i,o 

4o 

So 

^^ 

^ 

40 

IC? 

E\ 

4-? 

sn 

63 

2-0 

171 

0 

o 

o 

(o& 

5.0 

■  03St 

■  ^4/f 

0  743 

.  ozuu 

.611^ 

.oi^s- 

■  OOTI 

■  O  II 1 

MO 

no 

ZGo 

11^ 

/&^ 

X  .  0//'^ 

X  .oi^s^ 

.ooSl^^ 

.01/ 1 

;       /.    0 

f                                   i 

i 

2.0 

3.? 

1.0 

/./ 

40 

ZZO 

Sl> 

/GO 

■  ns^z 

■  om- 

■  OTH 

.ozii. 

l-o 

1.3 

ii.  1 

i.-J 

^5 

0 

0 

o 

?o 

x'CiiZ. 

X   ,  C^^^-    X 

.07^3,  X 

.  ozi>C 

/.<3 

.     0 

.       0      . 

O      * 

z^  1 

3.S 

/^.f 

^'7 

4.0 

Z,9 

IS.O 

^./ 

^.  tT 

\JEisE\ 


OPTIONAL  z-CORRECTION  (Heights  Other  than  1.8m  Above  the  Ground) 


Height  of  Receptor  (m) 
z-Correction  Factor 
CO  Concentration  at  Height  z  (mg  m"  ) 
Cn  Concentration  at  Height  z  (ppm) 


Intersection_ 
Case  # 


HORKSHEET  5  -  INTERSECTION  CO  DISPERSION  ANALYSIS 


^fl^ 


Averaging  Time  S    Hour 


ane 
No. 

SynOol 

Input/ Units 

^^ 

Traffic 

stream 

"SS 

1 
2 

3 
a 
5 

6 
7 
8 
9 
9a 

SC 
U 

e 

X 

Yu 
Yd 

0 

zo 
Qe 

Qf 

Stability  Class 

Wind  Speed  (m  s"^) 

Wino-Road  Angle  (deg) 

Lateral  Distance  (m) 

Maxinijin  Longitudinal  Distance  (m) 

Minimum  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  (gm*  s"  ) 

Free  Flow  Emissions  Rate  (gm"  s"  ) 

Street  Canyon?     Yes  or  No 

-D 

\.h 

AO 

^b 

65 

4o 

4-5 

l(» 

5  1 

51 

6:3 

■z^ 

Zi8 

o 

o 

a 

^8 

S-o 

.o\o\ 

.  (0)19, 

.02£n 

oo^S 

No 

.   .CO(oi 

•  (po^. 

.CD5-J 

DISPERSION  ANALYSIS 

10 

11 
12 

Of 
xu 
u 

X 

Normalized  Concentration  (10"  m") 
Free  Flow 

Enter  Line  9 

Normalized  Concentration  Cmg  m'^s"^) 

Enter  Line  2 

CO  Concentration  Cmg  m     )  ThroiKjh 
Emissions 

ilO 

Z(cO 

115 

■  O0'S\ 

x.cy)4z 

X    .CCQ3\ 

X  .  co4o  X 

:    \.L 

i 

i               i 

A-O 

I.O 

.■one 

0.^ 

l(oO 

.CD95~ 

D 
14 
15 

XUQ"^ 

Oe 
xu 
U 

X 

Normalized  Concentration  (For  Yu) 

Enter  Line  8 

Normalized  Concentration  (mg  m"  s"   ) 

Enter  Line  2 

CO  Concentration- "MaximLm  Queue" 

\.Q> 

0 
x.fPlO'l 

0 

X    •QXO'l    X 

■002'^ 

16 
17 
18 

XUQ--^ 

Oe 
xu 
U 

X 

Normalized  Concentration  (For  Yd) 

Enter  Line  3 

Normalized  Concentration  (mg  m"  s"   ) 

Enter  Line  2 

CO  Concentratlon-"Imaginery  Queue" 

—^ ' T— 

l.(o 

,    o 
JD-1 

.     o 

.    0 

oA 

J.' 

19 
20 

X 
X 

CO  (mg  m"')   Total 

CO  Concentration  (ppm)--  Total 

5.  T-pprn. 

OPTIONAL  z-CORRECTION  (Heignts  Othe 

r  than  1.8m  Above  the  Ground) 

21 
22 
23 
24 

z 

x' 

X- 

Heignt  of  Receptor  (m) 
z-Correction  Factor 
CO  Concentration  at  Hei^t  z  (mg  m     ) 
CO  Concentration  at  Height  z  Cppm) 

I«0RK3HEET  5   -   INTERSECTION  CO  DISPERSION  ANALYSIS 


Intersection A"^WA4lt-      Hv/g.         fty\<(       S^u  r -W  «.        JHr-kirM 

''-—  *  ■^  «"'-  I^^O Averaging  Time      I      Hour     ' 


Case  # 


■Year 


Line 

No.  Symbol 


1 
2 
3 
4 
5 
6 
7 
8 
9 
9a 


SC 

u 


Yu 

Yd 

a 

zo 
Oe 

Qf 


10  XUQ- 

Of 

11  xu 
U 

12  X 


-1 


13   XUQ 

Oe 
U    xu 

U 
15    X 


;r 


16  XUQ 

Oe 

17  XU 

u 

18  X 


TT 


19  X 

20  X 


21  z 
22 

23  \' 

24  X' 


Input/Units 


Stability  Class 

Wind  Speed  (m  s"-"-) 

Wind-Road  Angle  (deg) 

Lateral  Distance  (m) 

Maximum  Longitudinal  Distance  (m) 

Minimum  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  Cgm"  s"  ) 

Free  Flow  Emissions  Rate  (gm"  s"  ) 

Street  Canyon?  Yes  or  No 


DIVERSION  ANALYSIS 


Normalized  Concentration  (10"  m"  ) 
Free  Flow 

Enter  Line  9 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration  (mg  m"  )  Through 
Emissions 


Normalized  Concentration  (For  Yu) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration- "Maximjn  Queue" 


Normalized  Concentration  (For  Yd) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Una  2 

CD  Concentration- "Imaginary  Queue" 


CO  (mg  m"')  Total 

CO  Concentration  (ppm)~  Total 


'S/0 


Traffic  Stream 
ArO  AS 


O 


\,o 

AG 

30 

&s 

4o 

AO 

It 

Si 

43 

57 

(c3 

2^ 

n] 

O 

O 

O 

(o8 

o.a 

,  04-?4- 

,0S3J 

./D/3 

■0/97. 

.  00^3. 

.CX)8i' 

■  00<ff1. 

■  00(j7 

Ho 

no 

ZCio 

1/^ 

IGS 

K 

X                                X 

X 

,    1.0 

i                                     i 

T 

'■f 

2.2- 

on 

l>l 

4o 

Z20 

s^ 

1^0 

1-0 

/■f 

1.U 

€'./ 

3J 

0 

0 

0 

^o 

i. 

X                                X 

X 

1-0 

0 

.     0     . 

0 

.     /-^ 

3.3> 

9.? 

5.2 

:l7 

Z-9 

^^ 

S.o 

2.2. 

OPTIONAL  z-CORRECTION  (Heights  Other  than  1.8m  Above  the  Ground) 


Height  of  Receptor  (m) 
z-Correction  Factor 
CO  Concentration  at  Height  z  (mg  m"'') 
CO  Concentration  at  Height  z  (ppm) 


rte 


5D 

\<=\o 
6-7 


/S^ 


C.2. 


no 


/■^ 


I  no 


rri 


i 


Intersection_ 
Case  #    2. 


*0R(O1EET  5  -  INTERSECTION  CO  DISPERSION  ANALYSIS 


I'j'iO 


Averaging  Time  &    Hour 


^ 


Line 

No.  SymOoi 


1 
2 
3 
A 
5 
6 
7 
8 
9 
9a 


21 
22 
23 
24 


sc 
u 

9 

X 

Yu 
YQ 
a 

zo 

Oe 

Of 


Input/units 


Stability  Class 

wind  Speed  (m  s"^) 

wino-Road  Angle  (oeg) 

Lateral  Distance  (m) 

Maximum  Longitudinal  Distance  (m) 

Miniitun  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  (gm"  s"  ) 

Free  Flow  Emissions  Rate  (gm"  s"  ) 

Street  Canyon?  Yes  or  No 


DISPERSION  ANALYSIS 


10  xuo"^     Normalized  Concentration  ClO'^'m"-'-) 
Free  Flow 

Qf      Enter  Line  9 

11  XU      Normalized  Concentration  (mg  m"  s"  ) 
U       Enter  Qne  2 

12  "       CO  Concentration  (mg  m"  )  Through 
Emissions 


D   XUQ"''    Normalized  Concentration  (For  Yu) 

Oe      Enter  Line  8 

-2  -1 
1ft    xu      Normalized  Concentration  (mg  m  s  ) 

U       Enter  Line  2 

15         X  CO  Concentratiorv"Maxir™jii  Queue" 


16  XuQ  ■"  Normalized  Concentration  (For  Yd) 

Oe      Enter  Line  8 

-2  -1 

17  XU      Normalized  Concentration  (mg  m  s  ) 

U       Enter  Line  2 

18  X       CO  Concentration-"Imaginery  Queue" 


19  X       CO  (mg  m'^)  Total 

20  X       CO  Concentration  (ppm) —  Total 
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CPTIONAL  z-CORRECTION  (Heights  Other  than  1.8m  Above  the  Ground) 


Meignt  of  Receptor  (m) 
z-Correction  Factor 
CO  Concentration  at  Height  z  (mg  m"  ) 
CO  (i)ncentration  at  Height  z  (ppm) 
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Intersection_ 
Case  # 3 


*ORK^^EET  5  -   INTERSECTION  CO  DISPERSION  ANALYSIS 
_    Year__l3JlO Averaging  Time       I      Hour 


Line 

No.   SynCol 
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18  X 


-1 


19  X 

20  X 


Input/Units 


Statiility  Class 

Wind  Speed  (m  s"  ) 

Wind-Road  Angle  (deg) 

Lateral  Distance  (m) 

Maximum  Longitudinal  Distance  (m) 

Minimum  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  (gm*  s"  ) 

Free  Flow  Emissions  Rate  (gm"  s"  ) 

Street  Canyon?  Yes  or  No 


DISPERSION  ANALYSIS 


Normalizea  Concentration  (10"  m"  ) 
Free  Flow 

Enter  Line  9 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration  (mg  m"  )  Tnrougn 
Emissions 


Normalized  Concentration  (For  Yu) 

Enter  Line  8 

-2  -i 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentratlon-"Maximum  Queue" 


Normalized  Concentration  (For  Yd) 

Enter  Line  S 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration-"Imaginery  Queue" 


CO  (mg  m"^)  Total 

CO  Concentration  (ppm) —  Total 
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OPTIONAL  z-CORRECTION  (Heights  Other  than  1.8m  Above  the  Ground) 
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2-Correction  Factor 
CO  (^ncentratlon  at  Height  z  (mg  m"'') 
CO  Concentration  at  Height  z  (ppm) 
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Intersection_ 
Case  #     J 


KORKSHEET  5  -  INTERSECTION  CO  DISPERSION  ANALYSIS 

Voar  I  ^H  O  flupraninn    Timp       P^       Hniir  ' 


Year 


n^o 


Averaging  Tine  &     Hour 


Line 

No.  Symool 
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17  XU 
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Input/Ltiits 


StatJility  Class 

Wino  Speeo  (m  s"-^) 

winct-ftoad  Angle  (deg) 

Lateral  Distance  (m) 

Maximum  Longitudinal  Distance  (m) 

Minimum  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  (gm"  s"  ) 

Free  Flow  Emissions  Rate  (gm"  s"  ) 

Street  Canyon?  Yes  or  No 


DIVERSION  ANALYSIS 


Normalized  Concentration  (10"  m"  ) 
Free  Flow 

Enter  Line  9 

-2  -1 
Nortnalized  Concentration  (mg  m    s     ) 

Enter  Line  2 

CO  Concentration  (mg  m"  )  Tnrougfi 
Emissions 


Normalized  Concentration  (For  Yu) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration-"MaximLm  Queue" 


Normalized  Concentration  (For  Yd) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentratiorv"Imaglnery  Queue" 


CO  (mg  m"   )  Total 

CO  Concentration  (ppm) —  Total 


SrO 


Traffic  Stream 

/^^J     As. 


S^ 


T^ 

1.6, 

4o 

30 

8^ 

Ao 

4o 

1^ 

5-| 

4--S 

cn 

^^3 

2^ 

2/a 

o 

O 

o 

fcS 

E.O 

.0103 

.(DI2  1 

.D\^l^ 

■  OOlO 

.CO  23 

.  O04; 

.003,D 

.cozi 

Mo 

ino      24 

o      /l^ 

)U>S 

X                                X 

X 

X 

.  /.^     . 

; 

f 

0.4        on         (P. -2.    (0,3> 
40  Z-hO        gP     li^d 


)  -u 

€.2> 

\.n 

0,4-      C.n 

o 

a 

d>           &o 

< 

X 

X                                X 

\.i3 

o 

o 

.        O      ,    O.i 

CI 

2.^ 

0,^       0.7 

0.(e> 

2.  1 

o.r    o.(, 

OPTIONAL  z-CORRECTION  (Heigtits  Other  tnan  1.8m  Above  the  Ground) 


Height  of  Receptor  (m) 
z-Correction  Factor 
CO  Concentration  at  Height  z   (mg  m"  ) 
CO  Concentration  at  Height  z  (ppm) 
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K0RK3HEET  1  -  TRAFFIC  IrfOfWWTION 


Intersection 
Case  #       \ 


ruLf-cW-ckix     A«jdL     Co 


Year    1984 


^ 


<^4v^^K 


1. 

Road  segment  or  intersection  approacn 
identification 

PS     ^E. 

2. 

Observed  l-*ir  voiume  (vph) 

IJ33    1232. 

Observed  S-Itt  volume  (vph) 

io^        IlISl. 

Projected  l-hr  peak  demand  (vpn) 

3. 

Projected  8-hr  peak  demand  (vph) 
Percentage  cold  starts  (/H.-/ 8  ^^r^ 

So.o/zo.6) 

4. 

Percentage  trucks  and  buses 

"5.  0 

5. 

Metropolitan  population 

6. 

Slope 

_ 

7. 

Free-flow  parameters 

Number  of  lanes 

4     ± 

Average  lane  width  (ft) 

ir         13 

Design  speed  (n^jh)  ('^''/grtr) 

Jo/ia         20/2  5" 

Highway  type  (see  Figures  2-5) 

UrtjiiiS-l^^ 

8. 

Intersection  parameters 

Intersection  designation 

Approach  width  (ft) 

(ao          52= 

Percentage  rl^t  turns 

J2.       >2L 

Percentage  left  turns 

EL            0 

Type  control  and  description  of 

'S;fl|'^ia.lii4c| 

9. 

signal  controller 
Area  source  parameters 

Parking  lot  gate  designation 

Projected  1-hr  peak  entrance  demand  (vph) 

Projected  1-hr  peak  exit  demand  (vph) 

Projected  8-hr  peak  entrance  demand  (vph) 

Projected  8-hr  peak  exit  demand  (vph) 

Parking  lot  area  (m  ) 



Parking  lot  capacity  (veh) 

Running  time  required  to  access 
auxiliary  parking  (s) 

Facility  enptying  time 

^^^ 

Average  cars  per  stall 



Average  area  per  stall  (m  ) 

T^  =   TL 


C  EL    =-    Cjy^fi-e  i  1 
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WRKSHEET  1   -  TRAFFIC  irTORMBTION 

Intersection         'TUt-cVAa^     h^uk    Co«-g^^^■<^^     ^-Vi-g-g^S 
Case  t         Z  Year    iq^o"  ^^ 


1.  Roaa  segment  or  intersection  approach 

identification  T^  ^^ 

2.  Observed  1-hr  volume  (vph) 
Observed  8-hr  volune  (vph) 

Projected  1-hr  peak  demand  (vph)  Jol  I  l_4-5^ 

Projected  8-hr  peak  demand  (vph)  1 4-50  ^9  Z 

3.  Percentage  cold  starts  (iHk/ 9  Hr)  ScSTcTTzo.lo 

4.  Percentage  trucks  and  txjses  3 .  O 

5.  Metropolitan  population 

6.  Slope 

7.  Free-flow  parameters 

Number  of  lanes  ^                     A 

Average  lane  width  (ft)  |  g"                 |t^ 

Design  speed  (mph)(lrtr/0rt»-")  7.0 jlo          Za/T?' 

Highway  type   (see  Figures  2-5)  LV  bojv  Tr^,^  ' 

8.  Intersection  parameters  / 

Intersection  designation 

Approach  width  (ft)  (^q  5^ 

Percentage  right  turns  Q        22. 

Percentage  left  turns  ^-1       ~^ 

Type  control  and  description  of  '^a~  1  ,  ?7~j 

signal  controller  ^ 

>.   Area  source  parameters 

Parking  lot  gate  designation 

Projected  1-hr  peak  entrance  demand  (vph)  ~ 

Projected  1-hr  peak  exit  demand  (vph) 

Projected  8-hr  peak  entrance  demand  (vph)  ~ 

Prdjected  8-hr  peak  exit  demand  (vph)     

Parking  lot  area  (.n?) 

Parking  lot  capacity  (veh) 

Running  time  required  to  access 
auxiliary  parking  (s) 

Facility  eimtying  time 

Average  cars  per  stall 

Average  area  per  stall  (m^) 


»0f«OCET  1  -  TRAFFIC  INFORt«TION 


Intersection 
Case  #  S 


Year  \'\'iO  "^ 


Road  segment  or  intersection  approach  - 

Identification  ^ C£ 

Observed  l-tir  volume  (vph)  

Observed  8-lir  volume  (vph)  

Projected  1-hr  peak  demand  (vph)         ^Zo4- iS]^"^ 

Projected  8-hr  peak  demand  (vph)         /  ^'f3    'SiS 

3.  Percentage  cold  starts  ( I A^/2>^^        SO  -O  ^  2.0  .  lo 

4.  Percentage  trucks  and  buses  3.  O 

5.  Metropolitan  population  . 

6.  Slope  

7.  Free-flow  parameters 

Number  of  lanes  .X 3 

Average  lane  width  (ft)  j[5 \^ 

Design  speed  (mph)  2o/?0    2cJ ZS 

Highway  type  (see  Figures  2-5)  UrbaA  AfVery 

Intersection  parameters 

Intersection  designation  

Approach  width  ( ft)  4^ -5  2. 

Percentage  right  turns  0 27 

Percentage  left  turns  tO Q 

Type  control  and  description  of         

signal  controller  

9.   Area  source  parameters 

Parking  lot  gate  designation  . 

Projected  1-hr  peak  entrance  demand  (vph)  

Projected  1-hr  peak  exit  demand  (vph)     

Projected  8-hr  peak  entrance  demand  (vph)  

Projected  8-hr  peak  exit  demand  (vph)     

2 
Parking  lot  area  (m  )  

Parking  lot  capacity  (veh)  __ 

Running  time  required  to  access 

auxiliary  parking  (s)  

Facility  emptying  time  

Average  cars  per  stall  

2 
Average  area  per  stall  (m  )  
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Intersection 
Case  # L 


WDRK3CET  B   -  CAPACITY  ANALYSIS 
fu.r  civo^  g.        P(r\A    Cow-arcvs    ^-fr-ga-.-hs 


■'^84 


step      Symbol 

Input/Uiits 

1    1 
2 

2.1  M^ 

2.2  W, 

2.3  Tj 

2.4  C, 
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3.1  J 

3.2  Wa^ 
3.3 

3.4 

3.5 

3.6  C3,_j 

4 

'■'   'i,S 

4.2  V^,j/C3,^j) 

4.3  approx  G/Cy 

4.4  Emax(Vj^  jCs^  ,) 

4.5  Cy 

4.6  GJ 

4.7  GJ/Cy 

4.8  C,^j 
5 

5.2  C, 
6 

6.1  V, 

6.2  Spl 

6.3  C, 

Road  segment  (or  approach)  designation 
Free  flow  capacity  computation: 

Number  of  lanes 

Adjustment  for  lane  width  (Taole  B-1) 

Adjustment  for  trucks  (Table  B-2) 

Free  flow  capacity 
Signalized  intersection  capacity: 

Green  signal  phase  identification 

Approach  width  with  parking  (ft) 

Percent  right  turners 

Percent  left  turners 

Metropolitan  area  size 

Capacity  service  volume  (vph  or  green) 

Signalized  intersection  green  phase 
and  cycle  length: 

Demand  Volume  for  approach  and  phase 

Volume  to  green  capacity  ratio 

Approximate  G/Cy 

Sum  of  the  maximum  V/C  ratios  for 
each  signal  phase 

Signal  cycle  time  (sec) 

Green  phase  length 

Green  phase  to  cycle  time  ratio 

Capacity  for  approach  1  phase  j 

Two-way  stop,  two-way  yield  or 
uncontrolled  intersection: 

Major  street  two-way  volume 

Cross  street  capacity 

Four-way  stop  intersections: 

Approach  volume 

Demand  split  on  cross  streets 

Capacity  of  approach 

Approach  capacity  ?  C^  . 

5.2  for  a  four-way  stop  or 

6.3  for  a  two-way  stop 

PS 

CE 
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-Q. 
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^C  _ 
52 

\z. 

o 

52.00 
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Intersection  _ 
Case  #     Z 


KCWOCET  B   


Year   I'^^O 


CAPACITY  ANALYSIS 


Step 


SynCoi 
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2.1 

2.2 

2.3 

2.4 
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3.1 

3.2 

3.3 

3.4 

3.5 

3.6 
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4.1 
4.2 
4.3 
4.4 


J 
wa, 


Cs 


i.J 


"i.J 

aoprox  G/Cy 
Emax(V^_jCSi^j) 


4.5 

J 

cy 

4.6 

GJ 

4.7 

GJ/Cy 

4.8 

5 

^ij 

5.1 
5.2 

^1 

6 

6.1 

^1 

6.2 

Spi 

6.3 

^1 

7 

^1 

Input/ units 


Road  segment  (or  approach)  designation 
Free  flow  capacity  computation: 

Number  of  lanes 

Adjustment  for  lane  width  (Table  B-1) 

Adjustment  for  trucks  (Table  S-2) 

Free  flow  capacity 
Signalized  intersection  capacity: 

Green  signal  phase  identification 

Approach  width  with  parking  (ft) 

Percent  right  turners 

Percent  left  turners 

Metropolitan  area  size 

Capacity  service  volume  (vph  or  green) 
Signalized  intersection  green  phase 
and  cycle  length:" 

Deirand  volume  for  approach  and  phase 

Volume  to  green  capacity  ratio 

Approximate  G/Cy 

Sum  of  the  maxinum  V/C  ratios  for 
each  sigial  phase 

Signal  cycle  time  (sec) 

Green  phase  length 

Green  phase  to  cycle  time  ratio 

Capacity  for  approach  i  phase  j 

Two-way  stop,  two-way  yield  or 
uncontrolleg  intersectionT 

Major  street  two-way  volume 

Cross  street  capacity 

Four-way  stop  intersections: 

Approach  volune 

Demand  split  on  cross  streets 

Capacity  of  aoproach 

Approach  capacity  ?  C,  . 
J  ■'■'J 

5.2  for  a  four-way  stop  or 

6.3  for  a  two-way  stop 


T^ 


ce. 


4hli3. ^_. 

11/^ 5i_. 

_o 22, 

_Q J2. 


Intersection 
Case  #         3 


WORKSHEET  B  -  CAPACITY  ANALYSIS 


Year    l^^O 


Step      Syntjol 

Input/ units 

1    i 
2 

2.1  Mj 

2.2  *^ 

2.3  T, 

2.4  C, 
3 

3.1  J 

3.2  waj 
3.3 

3.4 

3.5 

3.6  Cs^^j 

A 

*-^  'i.J 

4.2  V,_j/Cs,^j) 

4.3  approx  G/Cy 

4.4  EmaxCV^  rsj^  .) 

4.5  Cy 

4.6  GJ 

4.7  GJ/Cy 

4.8  C,_j 
5 

5.2  C, 
6 

6.1  V^ 

6.2  Spi 

6.3  C, 
7    C, 

Road  segment  (or  approach)  designation 
Free  flow  capacity  computation: 

^*J(^be^  of  lanes 

Adjustment  for  lane  width  (Table  B-1) 

Adjustment  for  trucks  (Table  B-2) 

Free  flow  capacity 
Signalized  intersection  capacity: 

Green  signal  phase  identification 

Approach  width  with  parking  (ft) 

Percent  right  turners 

Percent  left  turners 

Metropolitan  area  size 

Capacity  service  volume  (vph  or  green) 

Signalized  intersection  green  phase 
and  cycle  length: 

T^ 

CE 

1 

2.5M 

B70O 

5)ooJ7}Do' 

Demand  Volume  for  approach  and  phase 

Volume  to  green  capacity  ratio 

Approximate  G/Cy 

Sum  of  the  maximum  V/C  ratios  for 
each  signal  phase 

Signal  cycle  time  (sec) 

Green  phase  length 

Green  phase  to  cycle  time  ratio 

Capacity  for  approach  1  phase  j 

Two-way  stop,  two-way  yield  or 
uncontrolled  intersection: 

Major  street  two-way  volume 

Cross  street  capacity 

Four-way  stop  intersections: 

Approach  volume 

Demand  split  on  cross  streets 

Capacity  of  approach 

Approach  capacity  ?  C,  . 
J  ■'••J 

5.2  for  a  four-way  stop  or 

6.3  for  a  two-way  stop 

1 

EPA  VOLUME 

9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  #2 

INTERSECTION  PURCHASE  STREET  S  CONGRESS  STREET 
CASE  «  1   yEAR   1984   AVERAGING  TIME:  1-HOUR 

LINE 

1 

ROAD  SEGMENT  ID 

PS 

CE 

LINE 

2 

DEMAND  VOLUME  (VPH) 

1293 

1232. 

LINE 

4 

CRUISE  SPEED  (MPH) 

26 

20 

LINE 

E 

FREE-FLOW  EMISSIONS  (G-VEH/M) 

6  eS63 

6.6563 

LINE 

6  1 

NUMBER  OF  LAMES 

4 

4 

LINE 
LINE 

6.3 
6  3 

capacity  service  volume  (vph  of  green) 
Capacity  service  volume  (vph  of  green) 

siee 

7806 

5790 
0. 

LINE 
LINE 

6  4 
6  4 

DEMAND  VOLUME  (VPH) 
DEMAND  VOLUME  (VPH) 

82? 

1232 

LINE 

6.B 

SIGNAL  CYCLE  LENGTH  (S) 

96 

hlMi 

6  6 
6  6 

GREEN  PHASE  LENGTH  (S) 
GREEN  PHASE  LENGTH  (s) 

16 
36 

38 

6. 

LINE 

6  7 

CAPACITY  (VPH) 

4627 

2467 

LINE 
LINE 

6  8 
6.8 

?g8?8g{18Si  8^  XIBlEtil  KS;  l?^ 

6.966 
S  671 

6.737 
0.6 

tIKI 

6.9 
6.9 

NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 
NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

16  842 
13  861 

22.762 
0.0 

LINE 

7.6 

AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

e.47 

1.66 

LINE 

8.6 

LENGTH  OF  QUEUE  (M/UNE) 

27  16 

26  83 

LINE 

9  6 

AVERAGE  EXCESS  RWMING  TIME  (S/VEH) 

24  13 

20  73 

LINE 

16 

EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

6  136 

6.136 

LINE 

11 

EMISSIONS  FROM  DECELERATION  (G/VEH-M) 

6.646 

6.646 

LINE 

12 

EMISSION  RATE  FOR  ACC   AND  DEC   (G/M-S) 

0  648 

0  644 

LINE 

13. 

LENGTH  OF  ACC   AND  DEC .  (M) 

3S  8 

3E  8 

LINE 

14 

LENGTH  FOR  EXCESS  EMISSIONS  (M) 

71  E 

71  B 

LINE 

IE 

IDLING  EMISSION  RATE  (G/S) 

1  837 

1  4EE 

LINE 

16 

AVERAGE  EMISSION  RATE  (G/S-M) 

6  Q4S6 

S.042E 

LINE 

17 

ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M) 

0  S67E 

0  0B68 

LINE 

18 

FREE-FLOW  EMISSION  RATE  (Q/S-M) 

0  0262 

0.0193 

EPA  VOLUME 

9  (REVISED)  INDIRECT  SOtlRCE  QUIOELINE  MODEL  -  WORKSHEET  »2 

INTERSECTION  PURCHASE  STREET  S  CONGRESS  STREET 
CASE  «  1   VEAR   198<1   AVERAGING  TIME   8-HOUR 

LINE 

1 

ROAO  SEGMENT  ID 

PS 

CE 

LINE 

2 

DEMAND  VOLUME  (VPH) 

9es 

838 

LINE 

i 

CRUISE  SPEED  (MPH) 

30 

2E 

LINE 

5 

FREE-FLOW  EMISSIONS  (G-VEH/M) 

a  Q2B6 

0  0312 

LINE 

6  1 

NUMBER  OF  LANES 

4 

4 

LINE 
LINE 

6  3 
6  3 

CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 
CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 

6100 
7106 

5706 
6. 

LINE 
LINE 

6  4 
6  4 

DEMAND  VOLUME  (VPH) 
DEMAND  VOLUME  (VPHI 

329 
576. 

838 

0. 

LINE 

6  5 

SIGNAL  CYCLE  LENGTH  (S) 

96. 

tiKi 

11 

GREEN  PHASE  LENGTH  (S) 
GREEN  PHASE  LENGTH  (S) 

16 
36 

38 

9. 

LINE 

6.7 

CAPACITY  (VPH) 

3747 

2407 

hiSI 

6.8 
6  8 

PROPORTION  OF  VEHICLES  THAT  STOP 
PROPORTION  OF  VEHICLES  THAT  STOP 

9  879 
9.6E3 

0.677 
0  0 

HKI 

6  9 
6.9 

NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 
NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

7  229 
9  463 

14  191 

6.9 

LINE 

7.9 

AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

9.32 

6.53 

LINE 

8.9 

LENGTH  OF  QUEUE  (M/LANE) 

18  43 

16  61 

LINE 

9  9 

AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

23  36 

18  41 

LINE 

ie 

EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

e  lee 

0.111 

LINE 

11. 

EMISSIONS  FROM  DECELERATION  (G/VEH-M) 

9  031 

0  938 

LINE 

12 

EMISSION  RATE  FOR  ACC   AND  DEC   (G/M-S) 

9  024 

0  923 

LINE 

13 

LENGTH  OF  ACC   AND  DEC   (M) 

80. E 

ES  9                                                               j 

LINE 

14 

LENGTH  FOR  EXCESS  EMISSIONS  (M) 

160  9 

111  7 

LINE 

16 

IDLING  EMISSION  HATE  (Q/S) 

1  188 

0  793 

LINE 

16 

AVERAGE  EMISSION  RATE  IG/S-M) 

0  ei9G 

9  9188 

LINE 

17 

ADJUSTED  EXCESS  EMISSION  RATE  IG/S-M) 

e.ei67 

9.9164                                                               i 

LINE 

18 

FREE-FLOW  EMISSION  RATE  (G/S-M) 

0  6064 

0.9073 

EPA  VOLUME  9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  »i 

INTERSECTION:  PURCHASE  STREET  &  CONGRESS  STREET 
CASE  *  2   YEAR   1996   AVERAGING  TIME   1-HOUR 


LINE  1 

LINE  2 

LINE  4 

LINE  E 

LINE  6  1 

LINE  6.3 
LINE  6  3 

LINE  6  4 
LINE  6  4 


LINE  6.6 
LINE  6  6 


ROAD  SEGMENT  ID 

DEMAND  VOLUME  (VPH) 

CRUISE  SPEED  (MPH) 

FREE-FLOW  EMISSIONS  (G-VEH/M) 

NUMBER  OF  LANES 


CAPACITY  SERVICE  VOLUME 
CAPACITY  SERVICE  VOLUME 


;VPH  OF  GREEN) 
'vPH  OF  GREEN) 


DEMAND  VOLUME 
DEMAND  VOLUME 


(VPH) 
(VPH) 


LINE  6.e   SIGNAL  CYCLE  LENGTH  (S) 


GREEN  PHASE  LENGTH 
GREEN  PHASE  LENGTH 


LINE  6.7  CAPACITY  (VPH) 

LINE  6.8  PROPORTION  OF  VEHICLES  THAT  STOP 

LINE  6.8  PROPORTION  OF  VEHICLES  THAT  STOP 

LINE  6.9  NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

LINE  6  9  NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

LINE  7.e  AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

LINE  8  6  LENGTH  OF  QUEUE  (H/LANE) 

LINE  9  S  AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

LINE  1G  EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

LINE  11.  EMISSIONS  FROM  DECELERATION  (G/VEH-M) 

LINE  12  EMISSION  RATE  FOR  ACC   AND  DEC   (Q/M-S) 

LINE  13  LENGTH  OF  ACC   AND  DEC   (M) 

LINE  14  LENGTH  FOR  EXCESS  EMISSIONS  (M) 

LINE  IE  IDLING  EMISSION  RATE  (G/S) 

LINE  16  AVERAGE  EMISSION  RATE  (G/S-M) 

LINE  17  ADJUSTED  EXCESS  EMISSION  RATE  (Q/S-H) 

LINE  18  FREE-FLOW  EMISSION  RATE  (G/S-M) 


PS 

2671 

20 
e  0271 

4 

B100 
7800 

470 
1601 

90 

16 
39 

4287 

0.386 
0  713 

10  642 
28  E39 

0  93 

43.63 

22. 4E 

a  130 

0  046 

0  077 

3E  8 

71  E 

2  696 

0  0760 

0  9444 

0  01S6 


CE 
1459 

20 
0.0271 

4 

S700. 
0 

i4Eg 

a, 

35. 

0. 

2217 

0  821 

6  0 

29 . 959 

0.0 

1  93 
34  67 
26  71 

6  130 

0.946 

0.059 

35  8 

71  5 

2  235 

0  0606 

0  0358 

0.0110 


i 


EPA  VOLUME  9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  «2 

INTERSECTION  PURCHASE  STREET  S  CONOHESS  STREET 
CASE  «  2      YEAR   1990   AVERAGING  TIME   8-HOUR 


LINE  1 

LINE  2 

LINE  4 

LINE  S 

LINE  6 

LINE  6 
LINE  6. 

LINE  6 
LINE  6 


LINE  6.6 
LINE  6.6 


LINE  6 
LINE  6 


LINE  6 
LINE  6 


LINE  7  3 
LINE  8  0 
LINE  9  S 
LINE  ie 
LINE  11 
LINE  12 
LINE  13 
LINE  14 
LINE  IE 
LINE  18 
LINE  17 
LINE  18 


ROAD  SEOIENT  10 

DEMAND  VOLUME  (VPH) 

CRUISE  SPEED  (MPH) 

FREE-FLOW  EMISSIONS  (G-VEH/M) 

NUMBER  OF  LANES 


CAPACITY 
CAPACITY 


SERVICE  VOLUME  (VPH  OF  GREEN) 
SERVICE  VOLUME  I VPH  OF  GREEN) 


DEMAND  VOLUME  (VPH) 
DEMAND  VOLUME  (VPH) 


LINE  6  B   SIGNAL  CYCLE  LENGTH  (S) 


GREEN  PHASE  LENGTH 
GREEN  PHASE  LENGTH 


LINE  6.7   CAPACITY  (VPH) 


PROPORTION  OF  VEHICLES  THAT  STOP 
PROPORTION  OF  VEHICLES  THAT  STOP 


NUMBER  OF  VEHICLES  THAT 
NUMBER  OF  VEHICLES  THAT 


STOP  PER  CYCLE 
STOP  PER  CYCLE 


AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 
LENGTH  OF  OUEUE  (M/LANE) 
AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 
EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 
EMISSIONS  FROM  DECELERATION  (G/VEH-M) 
EMISSION  RATE  FOR  ACC   AND  DEC   (G/M-S) 
LENGTH  OF  ACC   AND  DEC   (M) 
LENGTH  FOR  EXCESS  EMISSIONS  (M) 
IDLING  EMISSION  RATE  (G/S) 
AVERAGE  EMISSION  RATE  (G/S-M) 
ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M) 
FREE-FLOW  EMISSION  RATE  (G/S-M) 


PS 

use 

30 
e  8132 

4 

sieo 

7100 

329 
1121 


16 
39 


a.  879 
e  673 

7  229 
18  858 

0  57 

38  99 

21  16 

e  190 

0  031 

0  038 

80  5 

160  9 

1.551 

0  0286 

0  0113 

0  0053 


CE 
992 
25 

0  0161 

4 

5700 

0 

992 

0 


35 

0 


0.740 
0.0 

18  349 

0.0 

0  81 

20  84 

21  66 
0  111 
0  038 

0  030 
55  9 

1117 

1  166 
0 . 0256 
0  0103 
0.3044 


EPA  VOLUME  9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  «2 

INTERSECTION:  PURCHASE  STREET  S  CONGRESS  STREET 
CASE  #  3   YEAR   1996   AVERAGING  TIME:  1-HOUR 


LINE 
LINE 
LINE 
LINE 
LINE 


LINE  6 
LINE  6 


LINE  6.4 
LINE  6  4 


LINE  6  6 
LINE  6  6 


LINE  6.8 
LINE  6.8 

LINE  6  9 
LINE  6  9 

LINE  7.0 

LINE  8.0 

LINE  9  0 

LINE  ie 

LINE  11 

LINE  12 

LINE  13 

LINE  14 

LINE  IE 

LINE  16 

LINE  n 

LINE  18 


ROAD  SEGMENT  ID 

DEMAND  VOLUME  (VPH) 

CRUISE  SPEED  (MPH) 

FREE-FLOW  EMISSIONS  (Q-VEH/M) 

NUMBER  OF  LANES 


CAPACITY  SERVICE  VOLUME 
CAPACITY  SERVICE  VOLUME 


;VPH  OF  GREEN 
:VPH  OF  GREEN) 


DEMAND  VOLUME 
DEMAND  VOLUME 


:vPH) 

VPH) 


LINE  6  B   SIGNAL  CYCLE  LENGTH  (S) 


GREEN  PHASE  LENGTH 
GREEN  PHASE  LENGTH 


LINE  6  7   CAPACITY  (VPH) 


PROPORTION  OF  VEHICLES  THAT  STOP 
PROPORTION  OF  VEHICLES  THAT  STOP 


NUMBER  OF  VEHICLES  THAT 
NUMBER  OF  VEHICLES  THAT 


STOP  PER  CYCLE 
ITOP  PER  CYCLE 


AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 
LENGTH  OF  QUEUE  (M/LANE) 
AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 
EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 
EMISSIONS  FROM  DECELERATION  (G/VEH-M) 
EMISSION  RATE  FOR  ACC   AND  DEC   (Q/M-S) 
LENGTH  OF  ACC  AND  DEC   (M) 
LENGTH  FOR  EXCESS  EMISSIONS  (M) 
IDLING  EMISSION  RATE  (Q/S) 
AVERAGE  EMISSION  RATE  (Q/S-M) 
ADJUSTED  EXCESS  EMISSION  RATE  (Q/S-M) 
FREE-FLOW  EMISSION  RATE  (Q/S-M) 


PS 
2204 

20 
0.9271 

4 

6100, 
7800 

470 
1734 

90 

16 
39 


0  986 
0  729 


10.642 
31  B87 


CE 
1537 
26 

0.9271 

4 

5700. 
0. 

1B37 

0. 


3B. 

0. 


2217 


0.837 

0.0 


32  1B2 

0  0 


1  96 

2  28 

47.97 

37  42 

22.66 

26  68 

0  130 

0  136 

0.046 

0  646 

0  083 

0.063 

.  3S  8 

3B  8 

71  B 

71  B 

2  901 

2  460 

0  9818 

0.0668 

0  0479 

0.0396 

0  9166 

0  0116 

EPA  VOLUME  9 


INTERSECTION 
3    " 


CASE 

LINE 

LINE 

LINE 

LINE 

LINE 

LINE 
LINE 


(REVISEDI  INDIRECT  SOURCE  3UI0ELINE  M03EL  -  WORKSHEET  #2 
ATLANTIC  AVE  AND  SURFACE  ARTERY 


LINE  6  6 
LINE  6  6 


YEAR   1990   AVERAGING  TIME 

ROAD  SEGMENT  10 

DEMAND  VOLUME  (VPH) 

CRUISE  SPEED  IMPHl 

FREE-FLOW  EMISSIONS  (G-VEH/M) 

NUMBER  OF  LANES 

CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 
CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 

DEMAND  VOLUME  (VPH) 
DEMAND  VOLUME  (VPH) 


LINE  S  4 
LINE  6  4 

LINE  6.5   SIGNAL  CYCLE  LENGTH  (S) 


GREEN  PHASE  LENGTH 
GREEN  PHASE  LENGTH 


LINE  6  7  CAPACITY  (VPH) 

LINE  6  8  PROPORTION  OF  VEHICLES  THAT  STOP 

LINE  6  8  PROPORTION  OF  VEHICLES  THAT  STOP 

LINE  6  9  NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

LINE  6  9  NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

LINE  7  0  AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

LINE  8  S  LENGTH  OF  QUEUE  (M/LANE) 

LINE  9  0  AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

LINE  10  EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

LINE  11  EMISSIONS  FROM  DECELERATION  IG/VEH-M) 

LINE  12  EMISSION  RATE  FOR  ACC   AND  DEC   (G/M-S) 

LINE  13  LENGTH  OF  ACC   AND  DEC   (M) 

LINE  14.  LENGTH  FOR  EXCESS  EMISSIONS  (M) 

LINE  IS  IDLING  EMISSION  RATE  (G/S) 

LINE  16  AVERAGE  EMISSION  RATE  (G/S-M) 

LINE  17  ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M) 

LINE  18  FREE-FLOW  EMISSION  RATE  (G/S-M) 


SN 

AN 

AS 

ss 

1058 

1207. 

702. 

773. 

35 

32 

26 

29 

0  0111 

0  0122 

0  0155 

0  0137 

2 

2 

3 

3 

3500 
3200. 

1750 
3500 

3809 

0 

4800 
0 

245 
813 

506 
701. 

'°l 

773 

0. 

100. 

11 
38 

49 
27 

24 

0 

38 

e. 

1601. 

1803 

912 

1824 

0  957 
0  831 

0  717 
0  913 

0  932 

0  0 

0  739 

0.0 

,11^? 

\l?4 

18  178 

0  0 

15  868 

0  0 

1  95 

2  03 

3  34 

0  74 

59  23 

65  00 

31  21 

24  08 

34.04 

31  07 

48  62 

24  35 

0  095 

0  098 

0  109 

0  101 

0.038 

0  030 

e  036 

0  032 

0  031 

a  036 

Q  026 

0  021 

109  5 

91.5 

60  4 

75  2 

219.0 

183  1 

120  9 

150  4 

2  019 

2  101 

2  151 

1  012 

0  0248 

0  0293 

0  0310 

0  0173 

0  0103 

0  0121 

0  0136 

0  0070 

0  0033 

0  0041 

0  0030 

0  0029 

EPA  VOLUME  9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  «2 

INTERSECTIOM  ATLANTIC  AVE  AND  SURFACE  ARTERY 

CASE  *  3  VEAR   1990  AVERAGING  TIME   1-HOUR 

LINE  1  ROAD  SEGMENT  ID  HE 

LINE  2  DEMAND  VOLUME  tVPH)  212 

LINE  i  CRUISE  SPEED  (MPH)  24 

LINE  S  FREE-FLOW  EMISSIONS  (G-VEH/M)  S  9232 

LINE  6  1  NUMBER  OF  LANES  2 

LINE  6  3  CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN)  B 

LINE  6  4  DEMAND  VOLUME  (VPH)  S. 

LINE  6,5  SIGNAL  CYCLE  LENGTH  (S)  S 

LINE  6  6  GREEN  PHASE  LENGTH  (S)  0 

LINE  6  7  CAPACITY  (VPH)  240. 

LINE  6  8  PROPORTION  OF  VEHICLES  THAT  STOP  0.S 

LINE  6  9  NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE  0  8 

LINE  7  0  AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE  7  57 

LINE  8.0  LENGTH  OF  QUEUE  (M/UNE)  16  47 

LINE  9  0  AVERAGE  EXCESS  RUNNING  TIME  (S/VEH)  113  57 

LINE  10.  EMISSIONS  FROM  ACCELERATION  (G/VEH-M)  0  113 

LINE  11.  EMISSIONS  FROM  DECELERATION  (G/VEH-M)  0  039 

LINE  12  EMISSION  RATE  FOR  ACC   AND  DEC   (G/M-S)  0  009 

LINE  13  LENGTH  OF  ACC   AND  DEC   (M)  51. S 

LINE  14  LENGTH  FOR  EXCESS  EMISSIONS  (M)  103  0 

LINE  IS  IDLING  EMISSION  RATE  (G/S)  1  627 

LINE  16.  AVERAGE  EMISSION  RATE  (G/S-M)  0  0233 

LINE  17  ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M)  G  0136 

LINE  18  FREE-FLOW  EMISSION  RATE  (G/S-H)  0  0014 


Intersection_ 
Case  *    \ 


mORKSIEET  5  -  INTERSECTION  CO  DISPERSION  ANALYSIS 


Year  118  4 


Averaging  Time      8    Hour 


Une 

No.  SymOol 

Input/ units 

Traffic  Stream 

: 

2 
3 

A 

5 
6 
7 
8 
9 

9a 

SC 
U 

9 

X 

Yu 
YO 

0 

zo 

Oe 

Qf 

Stability  Class 

Wind  Speed  (m  s"^) 

winct-fioad  Angle  (oeg) 

Lateral  Distance  (m) 

Maxlrrum  Longitudinal  Distance  (m) 

Minimun  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  (gm"  s"  ) 

Free  Flow  Emissions  Rate  (gm"  s"  ) 

Street  Canyon?  Yes  or  No 

T^ 

IM 

\o       -ao 

1  1      13 

|9I       NJP» 

2-0     KJA 

5-.0 
,O0b4-      .C013 

Sio 

DISPERSION  ANALYSIS 

10 

11 

12 

xuo"^ 
Of 

u 

X 

Normaiizea  Concentration  ClO'^'m"  ) 
Free  Flow 

Enter  Une  9 

Normalized  Concentration  (mg  m"  s"  ) 

Enter  Line  2 

CO  Concentration  (mg  m     )   Tnrougfi 
Emissions 

^.06^   x  .OCT?    X 

.  /.C  . 

2.£'           O.O 

Soo     KlA 
.Ollil      .0/6^ 

13 
14 
15 

XUQ-^ 

Oe 
xu 
U 

X 

Normaiizea  Concentration  (For  Yu) 

Enter  Qne  8 

Normalized  Concentration  (mg  m"  s"  ) 

Enter  Line  2 

CO  Concentration-"Maximjm  Queue" 

hC 

£-.   Z    0,0 

0     NiA 

16 
17 
18 

xuQ-1 
Oe 
xu 
u 

X 

Normalized  Concentration  (For  Yd) 

Enter  Line  8 

Normalized  Concentration  (mg  m"  s"  ) 

Enter  Une  2 

CO   Concentration-"Imaginery  Queue" 

x.^/^7  X  >on,f. 

*  0-0     ,     O.di  . 

n.'f       CO 

19 
20 

X 
X 

CO  (mg  m     )   Total 

CO  Concentration  (ppm)—  Total 

^'7  pp"^ 

i.n       0,0 

'  f r  1 

OPTIONAL  z-CORRECTION  (Heights  Othe 

r  than  l.Sm  Above  the  Ground) 

21 
22 
23 

24 

z 

x' 
x' 

Heigtit  of  Receptor  (m) 
z-Correction  Factor 
CO  Concentration  at  Height  z  (mg  m"') 
CO  Concentration  at  Height  z  (ppm) 

»Clf»OHEET  5  -  INTERSECTION  CO  DISPERSION  ANALYSIS 


Intersection_ 
Case  #        2- 


iLkr-iC-K 


/\rjl    Co'^-^g^* 


CU^^K 


Year 


l<^'=\o 


Averaging  Time 


Hour 


Line 

No.   Symbol 


D       XUO 

Oe 

14  xu 
U 

15  X 


;r 


16  Xuo 

Qe 

17  xu 
u 

18  X 


;t" 


Input/Units 


1  SC  Stability  Class 

2  U  Wind  Speed  (m  s"  ) 

3  9  Wino-Road  Angle  (Peg) 
X  Lateral  Distance  (m) 

5  Yu  Maximum  Longitudinal  Distance  (m) 

6  Yd  Minimum  Longitudinal  Distance  (m) 

7  o  Initial  Dispersion  (m) 

-1  -1 

8  Oe  Excess  Emissions  Rate  (gm  s  ) 

9  Of  Free  Flow  Emissions  Rate  (gm"  s'  ) 
9a  Street  Canyon?  Yes  or  No 


DISPERSION  ANALYSIS 


10  xuQ  -^     Normalized  Concentration  {10"  m"  ) 
Free  Flow 

Of  Enter  Une  9 

-2  -1 

11  XU  Normalized  Concentration  (mg  m     s     ) 

U  Enter  Line  2 

12  X       CO  Concentration  (mg  m"  )  Through 
Emissions 


Normalized  Concentration  (For  Yu) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration- "Maximum  Queue" 


Normalized  Concentration  (For  Yd) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CD  Cijncentration-'Imaginery  Queue" 


TS 


Traffic  Stream 


■n 

1.  o 

Ko 

-nAr 

II 

13 

Q-Z. 

•OA 

2.0 

N»A 

S.o 

.044A 

.osst 

.Ol€(» 

.  Olio  . 

>^o 

19  X       CO  (mg  m"-')  Total 

20  X       CO  Concentration  (ppm)—  Total 


44o          ^J^ 

..015^  X  .ono  X 

X 

-     1  .O        5                     * 

i 

(o.^         o.o 

^7?"         Mft 

.0444-      .  Q55S 
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\L.l       o.o 

O            K)A 
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X 
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^ 

23,6       o.o 

2o.S"       o.o 

OPTIONAL  z-CORRECTION  (Heights  Other  than  1.8m  Above  the  Ground) 


21  z  Height  of  Receptor  (m) 

22  z-Correction  Factor 

23  x'  CO  Concentration  at  Height  z  (mg  m^) 

24  X '  CD  Concentration  at  Height  z  (ppm) 


l-oS- 


TP 


HORKSKEET  5  -  INTERSECTION  CO  DISPERSION  ANALYSIS 
Intersection tu^rc^a.^^      A->\d  Lo'^y-g *•:.  ^4t-«*t^ 


Case  # 


Yeai   \_5^0 


Averaging  Time  &  Hour 


Line 

NO.  SyiTOol 


1 
2 
3 
4 
5 
6 
7 
8 
9 
9a 


SC 

u 

e 

X 

Yu 

Yd 

a 

zo 
Oe 

Qf 


10  xuo 

Of 

11  xu 
U 

12  X 


-1 


D      xuo 
Oe 

14  xu 
U 

15  X 


16  XuQ 
Oe 

17  xu 
U 

18  X 


19  X 

20  X 


21 
22 
23 
24 


Input/units 


Stability  Class 

Wind  Speed  (m   s"^) 

Wino-Road  Angle  (Oeg) 

Lateral  Distance  (m) 

Maxinum  Longitudinal  Distance  (m) 

MinlfTum  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  (gm"  s"  ) 

Free  Flow  Emissions  Rate  (gm"  s"  ) 

Street  Canyon?  Yes  or  No 


DISPERSION  ANALYSIS 


Normalized  Concentration  (10"  m") 
Free  Flow 

Enter  Line  9 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration  (mg  m"  )  Tnrougn 
Emissions 


Normalized  Concentration  (For  Yu) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration-"MaxiiTuii  Queue" 


Normalized  Concentration  (For  Yd) 

Enter  Line  8 

-2  -1 
Normalized  Concentraticn  (mg  m  s  ) 

Enter  Line  2 

CO  Concentratlon-"Imaginery  Queue" 


CO  (mg  m'^)  Total 

CO  Concentration  (ppm)—  Total 


Ts 


Traffic  Stream 
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1 1 

IS 

181 

NA 

Zo 

ISlft 
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'0//3 

■o;a3 

MO 

.  OD4i 

OPTIONAL  z-CORRECTION  (Heights  Other  than  1.8m  APove  the  Ground) 


Heigfit  of  Receptor  (m) 
z-Correction  Factor 


,-3^ 


CO  Concentration  at  Height  z  (mg  m"  ) 
CO  Concentration  at  Height  z  (ppm) 


ioZS 

KlA 

>^.005S 

X     ,0AW-x 

X 
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- 

2./ 

n.o 

Soa 

VJA 

.6112, 

.  CJ03> 

I.e. 
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o  .o 

o 
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X  .om 

»  .01  Oh  « 

X 
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.  o.o    . 

* 

^.Ip 

O.O 
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o.o 

[ 
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(I0RK91EET  5   -   INTERSECTION  CO  DISPERSION  WWLYSIS 


Intersection_ 
Case  #        S 


Ave 


Year 


Liio 


veraging  Time       I     Hour 


Line 

No.  Syrtjol 


1 
2 
3 
4 
5 
6 
7 
8 
9 
9a 


SC 
U 


Yu 
Yd 


zo 

Oe 

Of 


10       XUO 


12 


Of 

XU 

u 

X 


13  XUO 

Oe 

14  XU 

U 

15  X 


TT 


16  XUQ' 

Oe 

17  XU 
U 

18  X 


,-1 


21 
22 
23 
24 


Input/Units 


Stability  Class 

Wind  Speed  (m  s"  ) 

winct-Road  ftngle  (deg) 

Lateral  Distance  (m) 

Maximum  Longitudinal  Distance  (m) 

Mininum  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  (gm"  s"  ) 

Free  Flow  Emissions  Rate  (gm'^s"  ) 

Street  Canyon?  Yes  or  No 


DISPERSION  ANALYSIS 


,_.       Traffic  Stream 


Normalized  Concentration  (10"  m"  ) 
Free  Flow 

Enter  Une  9 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration  (mg  m"  )  Through 
Emissions 


Normalized  Concentration  (For  Yu) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration-"MaximL«ii  Queue" 


Normalized  Concentration  (For  Yd) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration-"Imaginery  Queue" 


19  X       CO  (mg  m"')  Total 

20  X       CO  Concentration  (ppm)—  Total 


OPTIONAL  z-CORRECTION  (Heights  Other  than  1.8m  Above  the  Ground) 


Height  of  Receptor  (m) 
2-Correction  Factor 
(D  Concentration  at  Height  z  (mg  m""') 
CO  Concentration  at  Height  z  (ppm) 


.-3^ 


).o 

\(o 

-^4 

n 

13 

Q7 

MA 

2.0 

tvJPr 

S.C 

.  D4-n9 

■  PS'?i> 

.^/ti& 

■OilG 

NO 

44o 

kjA 

r^.QlLU    X 

.O/ld,     X 

X 

}    1,  o      •> 

i 

■f 

7.3 

<r>.n 

375- 

N/A 

,^7^ 

.ai^£> 

/ .  o 

y;K,5 

o.o 

o 

nA 

^.oart  X 

.d-5'?ax 

X 

I.O 

.  o.o     , 

D.O     . 

♦ 

2s;s 

o.o 

Z2-.0 

o.o 

Izz.oppU 
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»ORK3HEET  5  -  INTERSECTION  CO  DISPERSION  ANALYSIS 


Intersectlon_ 
Case  #    3 


(xr-cK*.'-*^    |-\->Vol   (^^1 


Year 


'^^O 


^ 


^^W*-K 


Averaging  Time   B  Hour 


Line 

No.  Symbol 


1 
2 
3 

5 
6 
7 
8 
9 
9a 


SC 

u 


Yu 
Yd 


zo 

Oe 

Of 


10  XUQ" 

Qf 

11  xu 
u 

12  X 


13       XUQ 

Oe 
la    xu 

U 
15    X 


rr 


16  Xuo 
Oe 

17  xu 
U 

18  X 


;r 


21 
22 
23 
24 


Input/ Units 


StaDility  Class 

Wind  Speed  (m  s'^) 

wino-fioad  Angle  (aeg) 

Lateral  Distance  (m) 

Maximum  Longitudinal  Distance  (m) 

Minimun  Longitudinal  Distance  (m) 

Initial  Dispersion  Cm) 

Excess  Emissions  Rate  {gm"  s"  ) 

Free  Flow  Emissions  Rate  (gm"  s"  ) 

Street  Canyon?  Yes  or  No 


DISPERSION  ANALYSIS 


Normalized  Concentration  (10  m") 
Free  Flow 

Enter  Line  9 

-2  -1 
Normalized  Concentration  Cmg  m  s  ) 

Enter  Line  2 

CO  Concentration  Cmg  m~  )   Through 
Emissions 


Normalized  Concentration  (For  Yu) 

Enter  Une  8 

-2  -1 
Normalized  Concentration  Cmg  m  s  ) 

Enter  Line  2 

CO  Concentration-"Maximun  Queue" 


Normalized  Concentration  CFor  Yd) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  Cmg  m  s  ) 

Enter  Une  2 

CO  Concentration-'Imaginery  Queue" 


19  X       CO  (mg  m'^)  Total 

20  X       CO  (iincentratlon  (ppm)—  Total 


"P^ 


Traffic  Stream 


-i.u> 

\o 

-So 

\\ 

\:5 

181 

NJA 

■2^0 

NiA 

5/0 

.uS>J^L. 

.D//0 

.00'^7 

.004-7 

Mo 

(oT-Z 

ma 

"'CDSJ  X 

.  004-7  X 

X 

*    /.4. 

i 

i 

2.2. 

0.0 

"=^00 

NA 

.o/zi 

.QUO 

OPTIONAL  z-CORRECTION  (Heights  Other  than  1.8<ti  Above  the  Orouno) 


Height  of  Receptor  (m) 
z-Correction  Factor 
CO  Concentration  at  Height  z  (mg  m"  ) 
CO  Concentration  at  Height  z  Cppm) 


/,6 

,•?,/?      0.0 

a         NJft 

x^  £>i-z/  X  .n/ia  X 

X 

/■<» 
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*ORKSH£ET  1  -  TRAFFIC  IhFORMftTION 


Intersection 
Case  #  l_ 


T^.r^hflsf  £-V    g>ncg     r.P-  Access  l^^Ts>e. 


Year 


_i^ 


1. 

RoaO  segment  or  intersection  approach 

PS 

2. 

identification 
Observed  1-hr  volume  (vph) 
Observed  8-hr  volume  (vph) 
Projected  1-hr  peak  demand  (vph) 

l?<3a 

3. 

Projected  8-hr  peak  demand  (vph) 
Percentage  cold  starts 

H27 

50/£O.Q, 

4. 

Percentage  trucks  and  buses 

5.9>  '/. 



5. 

Metropolitan  population 

a.s-^io'' 

6. 

7. 

Slope 

Free-flow  parameters 

Nuirber  of  lanes 

3 

Average  lane  width  (ft) 

i-z. 

Design  speed  (mph) 

Highway  type  (see  Figures  2-5) 

2«/36 

— 

8. 

Intersection  parameters 
Intersection  designation 
Approach  width  (ft) 
Percentage  rigfit  turns 

0 

Percentage  left  turns 

o 

^.^ 

Type  control  and  description  of 

9. 

signal  controller 
Area  source  parameters 

Parking  lot  gate  designation 
Projected  1-hr  peak  entrance  demand  (vph) 
Projected  1-hr  peak  exit  demand  (vph) 
Projected  8-hr  peak  entrance  demand  (vph) 
Projected  8-hr  peak  exit  demand  (vph) 
Parking  lot  area  (m  ) 

_ 

Parking  lot  capacity  (veh) 

^_^ 

Running  time  required  to  access 
auxiliary  parking  (s) 

Facility  emptying  time 

Average  cars  per  stall 

_^_^ 

Average  area  per  stall  (m  ) 

— 

VS  =    T\Kchasi  S-jy^St  Sc^ihkx>u~<L 


WWOIEET  1  -  TRAFFIC  INFOWWTION 


Intersection  VvrchaSC    SJ  O^d    J.  ^-    AcCfS>  b^riw 

Case  #       !L  "'eai     90 


1. 

2. 

3. 
u. 

5. 
6. 

7. 

Roaa  segment  or  Intersection  approacn 
identification 

Observed  1-tir  voluiie  (vph) 

Observed  8-hr  volume  (vph) 

Projected  1-hr  peak  demand  (vph) 

Projected  8-hr  peak  demand  (vph) 

Percentage  cold  starts 

Percentage  trucks  and  txjses 

Metropolitan  population 

Slope 

Free-flow  parameters 

^S 

554^ 

tSjp 

^o/eo.(. 

53.7- 

S.S>iof' 

NuiTtier  of  lanes 

2- 

Average  lane  width  (ft) 

VL 

Design  speed  (mph) 

Highway  type  (see  Figures  2-5) 

8. 

Intersection  parameters 
Intersection  designation 
Approach  width  (ft) 
Percentage  right  turns 

0 

Percentage  left  turns 

Q. 

9. 

Type  control  and  description  of 
signal  controller 
Area  source  parameters 

Parking  lot  gate  designation 
Projected  1-hr  peak  entrance  demand  (vph) 
Projected  1-hr  peak  exit  demand  (vph) 
Projected  8-hr  peak  entrance  demand  (vph) 
Projected  8-hr  peak  exit  demand  (vph) 
Parking  lot  area  (m  ) 

Parking  lot  capacity  (veh) 

Sunning  time  required  to  access 
auxiliary  parking  (s) 

\ 

Facility  emptying  time 



Average  cars  per  stall 

Average  area  per  stall  (m  ) 

— 

*      t«0-V.       \-Vr-      sr»W->-      V/«       C5-^^r»A^^  -tk        ^1%     OT      C  O/cjo^trU. 


Intersection  _ 
Case  #  "3 


WRKSHEET  1  -  TRAFFIC  IhFORMATION 


Year 


_£0_ 


3. 

A. 
5. 
6. 
7. 


9. 


Road  segment  or  intersection  approacn  ^^        ._ 

iOentificaUon  h^ ils 

Observed  1-fir  volume  (vph)  . 

Observed  8-hr  volume  (vph)  .  ___-  . 

Projected  1-hr  peak  demand  (vph)         221^ 35j 

Projected  8-hr  peak  demand  (vph)        ^bj}^ lUQ 

Percentage  cold  starts  50f^J^ 

Percentage  trucks  and  buses  QjS  S. . 

Metropolitan  population  ^j2JlQ. 

Slope  

Free-flow  parameters 

r*j(it)er  of  lanes  ■i. 

Average  lane  width  (ft)  t^ L~. 

Design  speed  (mph)  ^1I?1 ^J^  , — 

Highway  type  (see  Figures  2-5)  Qfiytf/l  AjjtW — 
Intersection  parameters 

Intersection  designation  

Approach  width  (ft)  

Percentage  ri^t  turns  Q^ tSQ 

Percentage  left  turns  Jl . —  2. 

Type  control  and  description  of 

siyial  controller  . 

Area  source  parameters 

Parking  lot  gate  designation  

Projected  1-hr  peak  entrance  demand  (vph)  

Projected  1-hr  peak  exit  demand  (vph)     

Projected  8-hr  peak  entrance  demand  (vph)  

Projected  8-hr  peak  exit  demand  (vph)     

2 
Parking  lot  area  (m  )  

Parking  lot  capacity  (veh)  

Running  time  required  to  access 
auxiliary  parking  (s)  

Facility  emptying  time  

Average  cars  per  stall  

Average  area  per  stall  (m  )  


Intersection  

Case  # 3 


»(0RK3HE£T  B  -  CAPACITY  ANALYSIS 


Year 


90 


step      SynOol 

Input/ l*ilts 

1    1 
2 

2.1  Mj^ 

2.2  Wf, 

2.3  Tj 

2.4  C, 
3 

3.1  J 

3.2  Wa^ 
3.3 

3.4 

3.5 

3.6  Cs.^j 

A 

'■'      ^i.J 

4.2  V,./Cs,_j) 

4.3  approx  G/Cy 

4.4  .max(V,^jCs,^j) 

4.5  Cy 

4.6  GJ 

4.7  GJ/Cy 

4.8  C,^j 

5 

5.2  C, 
6 

6.1  V^ 

6.2  Spl 

6.3  C, 

^    -^l 

RoaO  segment  (or  approacn)  designation 
Free  flow  capacity  computation: 

Nuirber  of  lanes 

Adjustment  for  lane  width  (TaPle  8-1) 

Adjustment  for  trucks  (Table  B-2) 

Free  flow  capacity 
Signalized  intersection  capacity: 

Green  signal  phase  ioentification 

Approach  width  with  parking  (ft) 

Percent  right  turners 

Percent  left  turners 

Metropolitan  area  size 

Capacity  service  volume  (vph  or  green) 

Signalized  intersection  green  phase 
and  cycle  length: 

Demand  Volume  for  approach  and  phase 

Volume  to  green  capacity  ratio 

Approximate  G/Cy 

Sum  of  the  maximum  v/C  ratios  for 
each  signal  phase 

Signal  cycle  time  (sec) 

Green  phase  length 

Green  phase  to  cycle  time  ratio 

Capacity  for  approach  i  phase  j 

Two-way  stop,  two-way  yield  or 
uncontrolled  intersection: 

Major  street  two-way  volume 

Cross  street  capacity  (levii  io/tcj 

Four-way  stop  intersections: 

Approach  volume 

Demand  split  on  cross  streets 

Capacity  of  approach 

Approach  capacity  ?  C,  . 

5.2  for  a  four-way  stop  or 

6.3  for  a  two-way  stop 

AP 

AE      AE      AE 

case.2 
1-hr 

CaitJ   6>«V  Case'/ 
J-hr  i-hr  i-hr 

53V6t3 

25/0^3  3f3>i  2'^'Cr3 

3(i& 

V53  371  HSQ> 

AG    Cd^  ci4j    '(b    b^AA^  lOi     V.5   s,^c     CtTiHcdJi    ^ftf 


EPA  VOLUME  9  (REVISED)  INQIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  *2 


INTERSECTION 

CASE    ■   ■" 


PURCHASE  STREET  AND  INTERNATIONAL  PLACE  ACCESS  DRIVE 
— 1-HOUR 


YEAR   1984   AVERAGING  TIME 

LINE  1  ROAD  SEGMENT  ID  PS 

LINE  2  DEMAND  VOLUME  I VPH )  1902 

LINE  4  CRUISE  SPEED  IMPHl  28 

LINE  5  FREE-FLOW  EMISSIONS  (G-VEH/M'  G J338S' 

LINE  6  t  NUMBER  OF  LANES  3 

LINE  6  3  CAPACITY  SERVICE  VOLUME  IVPH  OF  GREEN)  0 

LINE  6  4  DEMAND  VOLUME  (VPH)  0 

LINE  6  5  SIGNAL  CYCLE  LENGTH  (S)  0 

LINE  6  6  GREEN  PHASE  LENGTH  (S)  0 

LINE  6  7  CAPACITY  ( VPH i  0 

LINE  6  8  PROPORTION  OF  VEHICLES  THAT  STOP  OC 

LINE  6  9  NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE  0  0 

LINE  7  0  AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE  0  0 

LINE  8  G  LENGTH  OF  QUEUE  (M/LANE)  0-0 

LINE  9  G  AVERAGE  EXCESS  RUNNING  TIME  IS/VEHJ  0.0 

LINE  10  EMISSIONS  FROM  ACCELERATION  (G/VEH-M)  G  0 

LINE  11  EMISSIONS  FROM  DECELERATION  (G/VEH-M)  G  B 

LINE  12  EMISSION  RATE  FOR  ACC   ANO  DEC   (G/M-S)  0  9 

LINE  13  LENGTH  OF  ACC   AND  DEC   (M)  GO 

LINE  14  LENGTH  FOR  EXCESS  EMISSIONS  (M)  0.0 

LINE  15  IDLING  EMISSION  RATE  (G/S)  0.0 

LINE  16  AVERAGE  EMISSION  RATE  (G/S-M)  0.0 

LINE  17  ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M I  9  0 

LINE  18  FREE-FLOW  EMISSION  RATE  (G/S-Ml  G.02G3. 


O^'? 


EP*  VOLUME  9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  HORKSHEET  #2 

INTERSECTION:  PURCHASE  STREET  AND  INTERNATIONAL  PLACE  ACCESS  DRIVE 

CASE  »    1   YEAR:  1984   AVERAGING  TIME:  8-HOUR 

LINE  1  ROAD  SEGMENT  ID  PS 

LINE  2  DEMAND  VOLUME  IVPH)  1427. 

LINE  *  CRUISE  SPEED  (MPH)  35 

LINE  5  FREE-FLOH   EMISSIONS    (G-VEH/M)  S.SSM     .   Off 

LINE  6.1  NUMBER  OF  LANES  3 

LINE  6.3  CAPACITY  SERVICE  VOLUME  ( VPH  OF  GREEN)  8. 

LINE  6.4  DEMAND  VOLUME  (VPH)  0. 

LINE  6.S  SIGNAL  CYCLE  LENGTH  (S)  0. 

LINE  6.6  GREEN  PHASE  LENGTH  (S)  ». 

LIME  6.7  CAPACITY  (VPH)  B. 

LINE  6.8  PROPORTION  OF  VEHICLES  THAT  STOP  0.0 

LINE  6.9  NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE  0.0 

LINE  7.0  AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE  0.0 

LINE  B.0  LENGTH  OF  QUEUE  (H/LANE)  0.0 

LINE  9.0  AVERAGE  EXCESS  RUNNING  TIME  (S/VEH)  0.0 

LINE  10.  EMISSIONS  FROM  ACCELERATION  (G/VEH-M)  0.0 

LINE  11.  EMISSIONS  FROM  DECELERATION  (G/VEH-M)  0.0 

LINE  12.  EMISSION  RATE  FOR  ACC.  AND  DEC.  (G/M-S)  0.0 

LINE  13.  LENGTH  OF  ACC.  AND  DEC.  (M)  0.0 

LINE  14.  LENGTH  FOR  EXCESS  EMISSIONS  (H)  0.0 

LINE  15.  IDLING  EMISSION  RATE  (G/S)  0.0 

LINE  16.  AVERAGE  EMISSION  RATE  (G/S-H)  0.0 

LINE  17.  ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M)  0.0 

LINE  18.  FREE-FLOH   EMISSION    RATE    (G/S-MI  e^rMST      ^Sf? 


EPA  VOLUME 

INTEPSECTI 
CASE  «  2 

LINE 

1 

LINE 

2 

LINE 

i 

LINE 

5 

LINE 

6  1 

LINE 

6.3 

LINE 

6  i 

LINE 

6.5 

LINE 

6  6 

LINE 

6  7 

LINE 

e   8 

LINE 

6  9 

LINE 

7  G 

LINE 

8  G 

LINE 

9  Q 

LINE 

1G 

LINE 

11 

LINE 

12 

LINE 

13 

LINE 

14 

LINE 

15 

LIME 

16 

LINE 

17 

LINE 

18 

9  I  REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  #2 

ON   PURCHASE  STREET  AND  INTERNATIONAL  PLACE  ACCESS  DRIVE 
VEAR   1996   AVERAGING  TIME   1-HOUR 


ROAD  SEGMENT  ID 

DEMAND  VOLUME  i VPH ) 

CRUISE  SPEED  (MPHi 

FREE-FLOW  EMISSIONS  (G-VEH/M) 

NUMBER  OF  LANES 

CAPACITY  SERVICE  VOLUME  I VPH  OF  GREEN) 

DEMAND  VOLUME  (VPH) 

SIGNAL  CYCLE  LENGTH  (S) 

GREEN  PHASE  LENGTH  (S) 

CAPACITY  (VPH) 

PROPORTION  OF  VEHICLES  THAT  STOP 

NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

LENGTH  OF  QUEUE  (M/LANEl 

AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

EMISSIONS  FROM  DECELERATION  (G/VEH-M) 

EMISSION  RATE  FOR  ACC   AND  DEC   (G/M-S) 

LENGTH  OF  ACC   AND  DEC   (Ml 

LENGTH  FOR  EXCESS  EMISSIONS  IM) 

IDLING  EMISSION  RATE  (G/S) 

AVERAGE  EMISSION  RATE  (G/S-M) 

ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M) 

FREE-FLOW  EMISSION  RATE  (G/S-M) 


Oij? 


PS 

28 

3 
0. 
9. 
G, 
0. 

a. 

0    0 

0  0 
0  0 
0  0 

B  0 
0   0 
0   0 
0    0 
0   0 
0   0 
0  6 
0.0 
0  0 
0_JJt16 


Ql^^ 


EPA  VOLUME 

9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  HORKSHEET  «2 

IMTERSECTION:  PURCHASE  STREET  AND  INTERNATIONAL  PLACE  ACCESS  DRIVE 
CASE  »  2  YEAR:  1998  AVERAGING  TIME:  8-HOUR 

LINE 

1 

ROAD  SEGMENT  ID 

PS 

LINE 

2 

DEMAND  VOLUME  (VPH) 

V742.  ^-''-> 

LINE 

* 

CRUISE  SPEED  (MPH) 

35 

LINE 

5 

FREE-FLOH  EMISSIONS  (G-VEH/M) 

B^^IW  .  )  • 

LINE 

6.1 

NUMBER  OF  LANES 

3 

LINE 

6.3 

CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 

0. 

LINE 

b.i 

DEMAND  VOLUME  (VPH) 

0. 

LINE 

6.5 

SIGNAL  CYCLE  LENGTH  (S) 

e. 

LINE 

6.6 

GREEN  PHASE  LENGTH  (S) 

0. 

LINE 

6.7 

CAPACITY  (VPH) 

0. 

LIME 

6.8 

PROPORTION  OF  VEHICLES  THAT  STOP 

0.0 

LINE 

6.9 

NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

0.0 

LIME 

7.0 

AVERAGE  NUMBER  OF  VEHICLES  IM  QUEUE 

0.0 

LIME 

8.8 

LENGTH  OF  OUEUE  (M/LAME) 

0.0 

LIME 

9.0 

AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

0.0 

LIME 

10. 

EMISSIONS  FROM  ACCELERATION  (G/VE)t-M) 

0.0 

LIME 

11. 

EMISSIONS  FROM  DECELERATION  (G/VEK-M) 

0.0 

LIME 

12. 

EMISSION  RATE  FOR  ACC.  AND  DEC.  (G/M-S) 

0.0 

LIME 

13. 

LENGTH  OF  ACC.  AND  DEC.  (M) 

0.0 

LIME 

U. 

LENGTH  FOR  EXCESS  EMISSIONS  (M) 

0.0 

LIME 

15. 

IDLING  EMISSION  RATE  (G/S) 

0.0 

LIME 

16. 

AVERAGE  EMISSION  RATE  (G/S-MI 

0.0 

LIME 

17. 

ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M) 

0.0 

LIME 

18. 

FREE-FLOH  EMISSION  RATE  (G/S-M) 

fl,«««  .  oo77 

EPA  VOLUME  9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  #2 

INTERSECTION   PURCHASE  STREET  AND  INTERNATIONAL  PLACE  DRIVE 
CASE  *  3   VEAR   1990   AVERAGING  TIME:  1-HOUR 


LINE  1  ROAD  SEGMENT  ID 

LINE  2  DEMAND  VOLUME  (VPH) 

LINE  i  CRUISE  SPEED  (MPH) 

LINE  S  FREE-FLOW  EMISSIONS  (G-VEH/M) 

LINE  6.1  NUMBER  OF  LANES 

LINE  6  3  CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 

LINE  6  <1  DEMAND  VOLUME  (VPH) 

LINE  6  5  SIGNAL  CYCLE  LENGTH  (S) 

LINE  6  6  GREEN  PHASE  LENGTH  (S) 

LINE  S  7  CAPACITY  I VPH) 

LINE  6  8  PROPORTION  OF  VEHICLES  THAT  STOP 

LINE  6  9  NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

LINE  7  0  AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

LINE  8  a  LENGTH  OF  QUEUE  (M/LANE) 

LINE  9  8  AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

LINE  1Q  EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

LINE  11  EMISSIONS  FROM  DECELERATION  (G/VEH-M) 

LINE  12  EMISSION  RATE  FOR  ACC   AND  DEC   (G/M-S) 

LINE  13  LENGTH  OF  ACC   AND  DEC   (M) 

LINE  14  LENGTH  FOR  EXCESS  EMISSIONS  (M) 

LINE  15  IDLING  EMISSION  RATE  (G/S) 

LINE  16  AVERAGE  EMISSION  RATE  IG/S-M) 

LINE  17  ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M) 

LINE  18  FREE-FLOW  EMISSION  RATE  (G/S-M) 


PS 
3346 
28 

e.Q198 
3 

0 
G. 
0 


AE 
357 
5 

G  0842 
1 

a. 

0. 


0 

0 

0 

368 

0.G 

G.0 

0  a 

G.8 

0  8 

32  45 

G  8 

141  18 

G.0 

317  49 

0  0 

0  260 

0  0 

0  195 

0  8 

0  045 

0  0 

2  2 

0  6 

141  2 

0  8 

7  972 

0  8 

8  8572 

0  0 

0  0340 

0  0184 

0  0883 

EPA  VOLUME  9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL 

INTERSECTION   PURCHASE  STREET  AND  INTERNATIONAL  PLACE  ACCESS  DRIVE 
CASE  «  3   YEAR   1990   AVERAGING  TIME   8-HOUS 

LINE  1  ROAD  SEGMENT  ID 

LINE  2  DEMAND  VOLUME  (VPH) 

LINE  4  CRUISE  SPEED  IMPH) 

LINE  5  FREE-FLOW  EMISSIONS  (G-VEH/M) 

LINE  6  1  NUMBER  OF  LANES 

LINE  6  3  CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 

LINE  6  4  DEMAND  VOLUME  (VPH I 

LINE  6  5  SIGNAL  CYCLE  LENGTH  (S) 

LINE  e  S  GREEN  PHASE  LENGTH  (S) 

LINE  6  7  CAPACITY  (VPH) 

LINE  6  8  PROPORTION  OF  VEHICLES  THAT  STOP 

LINE  6.9  NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

LINE  7  e  AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

LINE  8  S  LENGTH  OF  QUEUE  (M/LANE) 

LINE  9  0  AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

LINE  10  EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

LINE  11  EMISSIONS  FROM  DECELERATION  (G/VEH-M) 

LINE  12  EMISSION  RATE  FOR  ACC   AND  DEC   (G/M-S) 

LINE  13  LENGTH  OF  ACC   AND  DEC   (M) 

LINE  14  LENGTH  FOR  EXCESS  EMISSIONS  IM) 

LINE  15  IDLING  EMISSION  RATE  IG/S) 

LINE  16  AVERAGE  EMISSION  RATE  IG/S-M) 

LINE  17  ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M) 

LINE  18  FREE-FLOW  EMISSION  RATE  (G/S-M) 


L  -  WORKSHEET  *2 

ACCESS 

DRIVE 

PS 

AE 

2S10 

110 

35 

s 

a. 0111 

0  asos 

3 

1 

S 

a. 

e 

0 

a 

a 

a 

0 

4B3 

0,0 

0  0 

0  0 

0  0 

0.0 

a.  32 

a  0 

1  40 

a. a 

2  5S 

a.0 

0  260 

0  0 

0  19S 

a. a 

0  014 

a  a 

2.2 

a  a 

40  0 

0  a 

0  012 

6  0 

0  0011 

0  0 

-0  0013 

0  0077 

0  0018 

Intersection 

Case  # l_ 


HOfbOHEET  5  -   INTERSECTION  CO  DISPERSION  ANALYSIS 
l^l^l-f Averaging  Time      /    Hour 


Year 


Line 

No.  Syntiol 

Input/Units 

_  _,           Traffic  Stream 

PS 

1  SC 

2  U 

3  e 

4  X 

5  Yu 

6  Yd 

7  0 

20 

8  Oe 

9  Qf 
9a 

Stability  Class 

Wind  Speed  (m  s"  ) 

wino-Road  Angle  (deg) 

Lateral  Distance  (m) 

Maximum  Longitudinal  Distance  (m) 

Minimjn  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  (gm"  s"  ) 

Free  Flow  Emissions  Rate  (gm'^s"^) 

Street  Canyon?    Yes  or  No 

^ 

\.o 

V 

la 

N^M 

Kim 

5 

o 

.CLIO, 

Na 

DISPERSION  ANALYSIS 

10  XUQ-l 

Qf 

11  xu 
u 

12  X 

Normalized  Concentration  (10"  m"   ) 
Free  Flow 

Enter  Line  9 

Normalized  Concentration  (mg  m"  s"  ) 

Enter  Qne  2 

CO  Concentration  (mg  m~  )  Through 

Emissions 

'^hO 

XXX 

X                            1 

1 

i                 i                 * 

t 

n.2 

tJ/A 

13  XUQ--^ 

Oe 

14  xu 

u 

15  X 

NorTiiali2ed  Concentration  (For  Yu) 

Enter  Line  8 

Normall2ed  Concentration  (mg  m"  s"   ) 

Enter  Une  2 

CO  Concentration- "Maximum  Queue" 

hJl/\ 

16  XUQ-^ 

Qe 

17  xu 
U 

18  X 

Normalized  Concentration  (For  Yd) 

Enter  Une  8 

Normalized  Concentration  (mg  m"  s"  ) 

Enter  Line  2 

CO  Concentration-''Imaginery  Queue" 

XXX 

X                                    1 

»                      1 

n.2> 

19  X 

20  X 

CO  (mg  m"-')  Total 

CO  Concentration  (ppm)—  Total 

IS.) 

CPTIONAL  z-CORRECTION  (Heights  Othe 

r  than  1.8m  Above  the  Ground) 

a      2 

22 

23  X' 

24  X- 

Height  of  Receptor  (m) 
z-Correction  Factor 
CO  Concentration  at  Height  z  (mg  m"'') 
CO  Concentration  at  Height  z  (ppm) 

\l€Jo^\ 


»(ORK^^EET  5  -  INTERSECTION  CO  DISPERSION  ANALYSIS 


Intersectlon_ 
Case  #  


PurcUas-C    Si .    gnJl  J .f>.  Access  ^r/y^. 


Year 


lav/- 


Averaging  Time      ^  Hour 


Une 

No.  Symool 

Input/Units 

»^^    Traffic  Stream 

1  SC 

2  U 

3  9 

4  X 

5  Yu 

6  Ya 

7  0 

zo 

8  Oe 

9  Qf 
9a 

Statilllty  Class 

Wind  Speed  (m  s"^) 

wino-Road  Angle  (Oeg) 

Lateral  Distance  (m) 

Maximum  Longitudinal  Distance  (m) 

Minlmun  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  (gm"  s'^) 

Free  Flow  Emissions  Rate  (gm"  s"  ) 

Street  Canyon?  Yes  or  No 

1^ 

)M 

K//A 
O 

DIVERSION  ANALYSIS 

10  XUQ--^ 

Of 

11  xu 
u 

12  X 

Normalized  Concentration  (lO'^m"-^) 
Free  Flow 

Enter  Line  9 

Normalized  Concentration  (mg  m*  s"  ) 

Enter  Qne  2 

CO  Concentration  (mg  m"  )  Through 
Emissions 

X             X             X             X 

t  / .  C»   »       (       » 

D   XUQ"^ 
Oe 

14  xu 
U 

15  X 

Normalized  Concentration  (For  Yu) 

Enter  Une  8 

Normalized  Concentration  (mg  m"  s"  ) 

Enter  Une  2 

CO  Concentration- "Maxinun  Queue" 

X             X             X             X 

16  XuQ-i 

Oe 

17  xu 
U 

18  X 

Normalized  Concentration  (For  Yd) 

Enter  ane  8 

Normalized  Concentration  (mg  m"  s"  ) 

Enter  Line  2 

CO  Concentration-"Imaginery  Queue" 

*        t        »        • 

4.3 

2.7 

19  X 

20  X 

CO  (mg  m"  )  Total 

CO  Concentration  (ppm) —  Total 

OPTIONAL  z-CORRECTION  (Heights  Other  than  1.8m  Above  the  Ground) 

21    z 
22 

23  X- 

24  X' 

Height  of  Receptor  (m) 
z-Correction  Factor 
CD  Concentration  at  Height  z  (mg  m'  ) 
CO  Concentration  at  Height  z  (ppm) 

3.  I'pom^ 


WORKSIEET  5  -  INTERSECTION  CO  DISPERSION  ANALYSIS 


Intersection 

Case  # d~ 


I'-f^n  Averaging  Time   /  Hour 


Year 


Une 

No.  SyntJOl 

Input/ Units 

p^  Q      Traffic  Stream 

1  SC 

2  U 

3  e 

4  X 

5  Yu 

6  Yd 

7  c 

ZO 

8  Oe 

9  Of 
9a 

Stability  Class 

Wind  Speed  (m  s'-^) 

wind-fioad  Angle  (deg) 

Lateral  Distance  (m) 

Maximum  Longitudinal  Distance  (m) 

Minimum  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  (gm^  s"  ) 

Free  Flow  Emissions  Rate  (gm*  s"  ) 

Street  Canyon?  Yes  or  No 

1> 

KJIA 

^n 

5 

n 

.OlSf- 

f\JO 

DISPERSION  ANALYSIS 

10  XUQ-^ 

Of 

11  xu 

u 

12  X 

Normalized  Concentration  (lO^-'m^^) 
Free  Flow 

Enter  Line  9 

Normalized  Concentration  (mg  m^  s"  ) 

Enter  Line  2 

CO  Concentration  (mg  m"  )  Through 
Emissions 

X             X             X             X 

<        •        t        t 

13  xuQ-i 

Oe 

14  xu 
u 

15  X 

Normalized  Concentration  (For  Yu) 

Enter  Line  8 

Normalized  Concentration  (mg  m"  s"  ) 

Enter  Line  2 

CO  Concentration-"Maximjm  Queue" 

X             X             X             X 

16  XUQ-^ 

Oe 

17  xu 

u 

18  X 

Normalized  Concentration  (For  Yd) 

Enter  Qne  8 

Normalized  Concentration  (mg  m"  s"  ) 

Enter  Une  2 

CO  Concentration-'Imaginery  Queue" 

i        +        »        » 

19  X 

20  X 

CO  (mg  m"  )  Total 

CO  Concentration  (ppm)--  Total 

OPTIONAL  z-CORRECTION  (Heights  Other  than  1.8m  Above  the  Ground) 

21     2 

22 

23  X' 

24  X' 

Height  of  Receptor  (m) 
z-Correction  Factor 
CO  Concentration  at  Height  z  (mg  m     ) 
CO  Concentration  at  Height  z  (ppm) 

iZ.Sp^ 


A\ 


Intersectian_ 
Case  t 


*0RK3HEET  5  -  INTERSECTION  CO  DISPERSION  ANALYSIS 


g?<?0 


Averaging  Time 


Hour 


Line 

NO.  Symool 

Input/units 

~.^     Traffic  Stream 

1  SC 

2  U 

3  e 

4  X 

5  Yu 

6  Yd 

7  0 

ZO 

8  Oe 

9  Qf 
9a 

StaOility  Class 

Wind  Speed  (m  s"^) 

wina-Road  Angle  (deg) 

Lateral  Distance  (iti) 

Maximum  Longitudinal  Distance  (m) 

Minimum  Longitudinal  Distance  Cm) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  (gm"  s"  ) 

Free  Flow  Emissions  Rate  (gm"  s"  ) 

Street  Canyon?  Yes  or  No 

N/A 

5 

o 

DISPERSION  ANALYSIS 

10  XUQ-^ 

Of 

11  XU 

u 

12  X 

Normalized  Concentration  (10  m") 
Free  Flow 

Enter  Une  9 

Normalized  Concentration  (mg  m"  s"  ) 

Enter  Line  2 

CO  Concentration  (mg  m*  )  Througn 
Emissions 

^00 

X             X             X             X 

.    I.e.   . 

3.^ 

NJAr 

13  XUQ"^ 

Oe 

14  XU 
U 

15  X 

Normalized  Concentration  (For  Yu) 

Enter  Line  8 

Normalized  Concentration  (mg  m"  s"  ) 

Enter  Line  2 

CO  Concentration-"Maximjm  Queue" 

X                                X                                X                                % 

16  XUQ-^ 

Oe 

17  XU 
U 

18  X 

Normalized  Concentration  (For  Yd) 

Enter  Line   8 

Normalized  Concentration  (mg  m"  s"  ) 

Enter  Une  2 

CO  Concentration-'Imaginery  Queue" 

*                f                +                4 

5.^ 

19  X 

20  X 

CO  (mg  m"-')  Total 

CO  Concentration  (ppm)—  Total 

OPTIONAL  z-CORRECTION  (Heists  Other  tnan  1.8m  Above  the  Ground) 

21    z 
22 

23  X' 

24  X' 

Height  of  Receptor  (m) 
2-Correctlon  Factor 
CD  Concentration  at  Height  z  (mg  m"  ) 
CO  Concentration  at  Height  z  (ppm) 

lA 


PT' 


WORKSHEET  5  -  INTERSECTION  CO  DISPERSION  ANALYSIS 


case  #      S        YPar      /^^O       Averaging  Time  J Hour 


Line 

No.  Symtsoi 


1 
2 
3 
4 
5 
6 
7 
8 
9 
9a 


11 
12 


19 
20 


sc 

u 


Yu 

Yd 

o 
zo 

Oe 

Qf 


10   XUQ- 


Qf 
xu 
U 
X 


D   XUQ 

Qe 

14  xu 
U 

15  X 


;t" 


16  XUQ 

Oe 

17  XU 
U 

18  X 


,-1 


Input/units 


Stability  Class 

Wind  Speed  (m  s"  ) 

Wind-Road  Angle  (oeg) 

Lateral  Distance  (m) 

Maximum  Longitudinal  Distance  (m) 

Minimum  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  (gm*  s"  ) 

Free  Flow  Emissions  Rate  (gm"  s"  ) 

Street  Canyon?  Yes  or  No 


DISPERSION  ANALYSIS 


Normalized  Concentration  (10"  m"  ) 
Free  Flo» 

Enter  Line  9 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration  (mg  m"  )  Through 

Emissions 


Normalized  Concentration  (For  Yu) 

Enter  Line  8 

-2  -1 
Normalized.  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration-"Maximjm  Queue" 


21  z 

22 

23  X' 

2H  '^' 


Normalized  Concentration  (For  Yd) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration-"Imaginery  Queue" 


P5. 


Traffic_Stream 


1^ 

l-O 

1?/ 

9 

/Si. 

/O 

A//A 

76/ 

NiA 

^O 

3 

o 

.0540 

,0/84 

.  <0o83 

hh 

(60       650 


-2.^        ^-"h 


kj/A       H9D 


lt,,l 


CO  (mg  m"   )   Total 

CO  Concentration  (ppm) —  Total 


^jjPl 


o 


2.9   22J 


1.^         I'^^Z- 


Zl.l 


rr 


OPTIONAL  z-CORRECTION  (Heigfits  Other  than  1.8m  Above  the  Ground) 


Heignt  of  Receptor  (m) 
z-Correction  Factor 
CO  Concentration  at  Height  z  (mg  m"'') 
CO  Concentration  at  Height  z  (ppm) 


.-3^ 


WRKSHEET  1   -  TRAFFIC  Ir*'ORMATION 


Intersection  Q 1  \\)e.r        f\^<i       rU'-cV'^^e.     '^4-r.g«rrS 

Case  #      I  Year   19  94- 


1. 

Road  segment  or  intersection  approach 
identification 

PS         OS. 

2. 

Observed  l-nr  volume  (vph) 

1 1 7i_   (^p 

Observed  S-ftr  volune  (vph) 

m'L-    Tz 

Projected  l-fir  peak  demand  (vph) 

Projected  8-hr  peak  demand  (vph) 

3. 

Percentage  cold  starts 

5"o/2o.(o 

4. 

Percentage  trucks  and  buses 

5-.  8 

5. 

Metropolitan  population 

6. 

Slope 

7. 

Free-flow  parameters 

Mjmber  of  lanes 

J.                 1 

Average  lane  »idth  (ft) 

/2.       ZO 

Design  speed  (mph)  (lHr/8M<-/ 
Highway  type  (see  Figures  2-5) 

23^55   Za/3o 

8. 

Intersection  parameters 

Intersection  designation 

Approach  width  (ft) 

S^               20 

Percentage  right  turns 

^                IQ2 

Percentage  left  turns 

o      SL 

9. 

Type  control  and  description  of 
signal  controller 
Area  source  parameters 

StoT"  '^-(iivj 

Parking  lot  gate  designation 

Projected  1-hr  peak  entrance  demand  (vph) 

Projected  1-hr  peak  exit  demand  (vph) 

Projected  8-hr  peak  entrance  demand  (vph) 

Projected  8-hr  peak  exit  demand  (vph) 

Parking  lot  area  (m  ) 

Parking  lot  capacity  (veh) 

Running  time  reguired  to  access 
auxiliary  parking  (s) 

Facility  emptying  time 



Average  cars  per  stall 

Average  area  per  stall  (m^) 

— 

Intersection 

WORKSHEET  5  -  INTERSECTION  CD 

DISPERSION  ANALYSIS 

.P.  A-ccess    ^t  "-^ 

\ 

1 

Case  # 

-2,        YP»r      \190                    «Ye 

raqlnq  Time    O   Hour 

Line 

No.  Symdol 

Input/units 

--^_    Traffic  Stream 

PS    AE 

1  SC 

2  U 

3  9 

4  X 

5  Yu 

6  Yd 

7  " 

ZO 

8  Oe 

9  Qf 
9a 

StaOility  Class 

Wind  Speed  (m  s"^) 

Wind-Road  Angle  (deg) 

Lateral  Distance  (m) 

►teximutti  Longitudinal  Distance  (m) 

Mlnimun  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  (gm"  s'  ) 

Free  Flow  Emissions  Rate  (gm"  s'  ) 

Street  Canyon?  Yes  or  No 

■h 

/.^ 

i      %(n 

)^     It! 

MA    Q>0 

MA    ^O 

S 

O    -.00(5 

,6077   -00/8 

^ 

nJo 

DISPERSION  ANALYSIS 

10  XUQ"-^ 

Qf 

11  XU 
U 

12  X 

Normalizea  Concentration  (lO'-'m"'^) 
Free  Flow 

Enter  Line  9 

Normalized  Concentration  (mg  m"  s"  ) 

Enter  Line  2 

CO  Concentration  (mg  m"  )  Through 
Emissions 

%CD       l&O 

X             X             X             X 

i     } .  (a      i                  *       * 

2.9         0,2. 

Vll\         ISO 

13  XUO"-^ 

Oe 

14  XU 
U 

15  X 

Normalized  Concentration  (For  Yu) 

Enter  Line  8 

Normalized  Concentration  (mg  m'  s'  ) 

Enter  Line  2 

CO  Concentration-"M8ximum  Queue" 

LL 

^Q.J%. 

NIA         (cO 

16  XUQ-^ 

Oe 

17  XU 
U 

18  X 

Normalized  Concentration  (For  Yd) 

Enter  Line  8 

Normalized  Concentration  (mg  m"  s"  ) 

Enter  Line  2 

CO  Concentration-"Imaginery  Queue" 

X             X             X             X 

■ 

/.(. 

■ 

,-t>-o6' . 

■ 

3.^       O.l 

■ 

19  X 

20  X 

CO  (mg  m'-')  Total 

CO  Concentration  (ppm) —  Total 

J  .5-77-^1 

5,f       D.l 

OPTIONAL  z-CORRECTION  (Heights  Other  than  1.8m  Above  the  Ground) 

1 

21    z 
22 

23  X' 

24  X' 

Height  of  Receptor  (m) 
z-Correction  Factor 
CO  Concentration  at  Hei^t  z  (mg  m"  ) 
CO  Concentration  at  Height  z  (ppm) 

■ 

■ 

■ 

■ 

■ 

WWOCET  1  -  TRAFFIC  IhFORMATION 


Intersection      0\\sjer-      At>^  T^g ^ A g.S^   "^We-^ 
Case  #   ^      Year  I'^^Q 


1.  Road  segment  or  intersection  approach 

identification  J^  qS 

2.  Observed  :-hr  volume  (vph) 
Observed  8-hr  volume  (vph) 

Projected  1-hr  peak  demand  (vph)         Z^^oS  ZV 

Projected  8-hr  peak  demand  (vph)  tS>Sl~  li 

3.  Percentage  cold  starts  So/to. Z 

4.  Percentage  trucks  and  buses  S   g 

5.  Metropolitan  populatlpn 

6.  Slope 

7.  Free-flow  parameters 

Number  of  lanes  3         Z 

Average  lane  width  (ft)  /  2.        T? 

Design  speed  (mph)  Z8/S^       izf/ja 

Highway  type  (see  Figures  2-5)  0  fbaZ    H^^r^  ~ 

3.   Intersection  oarameters  / 

Intersection  designation 

Approach  width  ( ft)  J^  J^ 

Percentage  right  turns  O  /^ 

Percentage  left  turns  O  ^ 

Type  control  and  description  of 
signal  controller 
'.   Area  source  oarameters 

Parking  lot  gate  designation 

Projected  1-hr  peak  entrance  demand  (vph) 

Projected  1-hr  peak  exit  demand  (vph) 

Projected  8-hr  peak  entrance  demand  (vph)  ~ 

Projected  8-hr  peak  exit  demand  (vph)     

Parking  lot  area  (m^) 

Parking  lot  capacity  (veh) 

Running  time  reguired  to  access 
auxiliary  parking  (s) 

Facility  emptying  time 

Average  cars  per  stall 

Average  area  per  stall  (m^) 


Intersection 
Case  #   5 


OORKSHEET  1  -  TRAFFIC  INFORMATION 


Year 


i9rj 


1. 

2. 

Roao  segment  or  Intersection  approach 
identification 

Observed  1-hr  volume  (vph) 

FS               Q^ 

Observed  8-hr  volume  Cvph) 

3. 

Projected  1-hr  peak  demand  (vph) 
Projected  8-hr  peak  demand  (vph) 
Percentage  cold  starts 

4. 

Percentage  trucks  and  buses 

5".  S 

5. 

Metropolitan  population 

6. 

Slope 

7. 

Free-flow  parameters 
Number  of  lanes 

•3                  Z. 

Average  lane  width  (ft) 
Design  speed  (mph)  (ith'/SHr) 
Highway  type  (see  Figures  2-5) 

28/35'     ZSjza 
Urban  Hr-tpry 

8. 

Intersection  parameters 

Intersection  designation 
Approach  width  (ft) 
Percentage  right  turns 

0                too 

Percentage  left  turns 

_0 Q_ 

9. 

Type  control  and  description  of 
signal  controller 
Area  source  parameters 

Parking  lot  gate  designation 

Projected  1-hr  peak  entrance  demand  (vph) 

Projected  1-hr  peak  exit  demand 

(vph) 

Projected  S-hr  peak  entrance  demand  (vph) 

Projected  8-hr  peak  exit  demand 

(vph) 

Parking  lot  area  (m  ) 



Parking  lot  capacity  (veh) 

^^^ 

Running  time  required  to  access 
auxiliary  parking  (s) 

Facility  emptying  time 



Average  cars  per  stall 



Average  area  per  stall  (m  ) 

— 

H 


Intersection 
Case  #  I 


OK 


s/er 


WOraOCET  B   -  CAPACITY  ANALYSIS 


l'^84 


step      Symbol 

Input/ units 

1    1 
2 

RoaO  segment  (or  approach)  designation 
Free  flow  capacity  computation: 

PS        OS 

2.1  M^ 

2.2  W^ 

2.3  T, 

2.4  C, 

3 

Number  of  lanes 

Apjustment  for  lane  »idtn  (Taole  &-1) 
Adjustment  for  trucks  (Table  B-2) 
Free  flow  capacity 
Signalized  intersection  capacity: 

3                    1 

3.1  J 

Green  signal  phase  identification 

3.2  wa^ 

Approach  widtn  with  parking  (ft) 

3.3 

Percent  right  turners 

3.4 

Percent  left  turners 

3.5 

3.6  Cs^^j 

Metropolitan  area  size 

C:apacity  service  volume  (vph  or  green) 

4 

Signalized  intersection  green  phase 
and  cycle  length: 

"■^     ^.J 

Demand  Volume  for  approach  and  phase 

4.2   V^,/CSi_j) 

Volume  to  green  capacity  ratio 

4.3  aoprox  G/Cy 

Approximate  G/Cy 

4.4  Enax(V^_jCs,^j) 

4.5  Cy 

4.6  GJ 

Sum  of  the  maximum  V/C  ratios  for 
each  signal  phase 

Signal  cycle  time  (sec) 

Green  phase  length 

.• 

4.7  GJ/Cy 

Green  phase  to  cycle  time  ratio 

4.8  C,^j 

Capacity  for  approach  i  phase  j 

5 

5-i  V^n 
5.2  C, 

6 

Two-way  stop,  two-way  yield  or 
uncontrolled  intersection: 

Major  street  two-way  volume  (>*<»' /***^) 

Cross  street  capacity 

Four-way  stop  intersections: 

l\T^/9M 

i'^//5-ff 

6.1  V, 

6.2  Spl 

6.3  C, 

^    "^l 

Approach  voIluk 
Demand  split  on  cross  streets 
Capacity  of  approach 
Approach  capacity  ?  C^^  . 

5.2  for  a  four-way  stop  or 

6.3  for  a  two-way  stop 

Intersection  _ 
Case  # 2- 


Oh 


s/f 


WORKSHEET  B  -  CAPACITY  ANALYSIS 


I^^O 


step 


Symdol 


J 
wa. 


Cs 


1 
2 

2.1 
2.2 

2.3 

2. a 

3 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

A 

4.1 
4.2 
4.3 
4.4 

4.5 
4.6 
4.7 
4.8 
5 

5.1  V  *V 

m 

5.2  Cj 
6 

6.1  V^ 

6.2  Spi 

6.3  C, 


i.J 


approx  G/Cy 
Zmax(Vi_jCs^^j) 

cy 

GJ 

Gj/Cy 
c. 


'i,J 


Xr(]ut/l*iits 


Road  segment  (or  approacn)  designation 
Free  flow  capacity  eonputatlon: 

NunOer  of  lanes 

Adjustment  for  lane  width  (Tatile  B-1) 

Adjustment  for  trucks  (Table  B-2) 

Free  flow  capacity 
Signalized  intersection  capacity: 

Cieen  signal  phase  identification 

Approach  width  with  parking  (ft) 

Percent  right  turners 

Percent  left  turners 

Metropolitan  area  size 

Capacity  service  volume  (vph  or  green) 
Signalized  intersection  green  phase 
and  cycle  length" 

Demand  Volume  for  approach  and  phase 

Volume  to  green  capacity  ratio 

Approximate  (VCy 

Sum  of  the  maximum  V/C  ratios  for 
each  signal  phase 

Signal  cycle  time  (sec) 

Green  phase  length 

Green  phase  to  cycle  time  ratio 

Capacity  for  approach  1  phase  j 

Two-way  stop,  two-way  yield  or 
uncontrollea  intersectionT 

Major  street  two-way  volume 

Cross  street  capacity 

Four-way  stop  intersections: 

Approach  volume 

Demand  split  on  cross  streets 

Capacity  of  approach 

Approach  capacity  I  C,    . 
J  •'■'J 

5.2  for  a  four-way  stop  or 

6.3  for  a  two-way  stop 


r^ 


OS_ 


Z^^gv/lgbl 


i.^fe/^-ZS' 


I 

I 


Intersection  _ 
Case  #    Z 


XORKSHEET  B  -  CAPACITY  ANALYSIS 
Year_\£50____ 


Stec 

Symool 

Input/ LTiitS 

1 
2 

i 

Road  segment  (or  approach)  designation 
Free  flow  capacity  computation: 

PS         (DS 

2.1 
2.2 

2.3 
2.4 

3 

^1 

Miffber  of  lanes 

Adjustment  for  lane  width  (TaDle  B-1) 
Adjustment  for  trucks  (Table  B-2) 
Free  flow  capacity 
Signalized  Intersection  capacity: 

3                       Z 

3.1 

J 

(Jreen  signal  phase  Identification 

3.2 

wa^ 

Approach  width  with  parking  (ft) 

3.3 

Percent  right  turners 

3.4 

Percent  left  turners 

3.5 
3.6 

"^i.J 

Metropolitan  area  size 

Capacity  service  volume  (vph  or  green) 

4 

Signalized  intersection  green  pfiase 
ana  cycle  length: 

4.1 

Demand  Volume  for  approach  and  phase 

4.2 

Volume  to  green  capacity  ratio 

4.3 

aoprox  G/Cy 

Approximate  G/Cy 

4.4 

4.5 
4.6 

Emax(v._jCs,_j) 
cy 

GJ 

Sum  of  the  maximum  V/C  ratios  for 
eacfi  signal  phase 

Signal  cycle  time  (sec) 

(ireen  p^lase  length 

4.7 

GJ/Cy 

Green  phase  to  cycle  time  ratio 

4.8 

"l.J 

Capacity  for  approach  i  phase  j 

5 

Two-way  stop,  two-way  yield  or 
uncontrolled  intersection: 

5.1 
5.2 
6 

V^n 
^1 

Major  street  two-way  volume  (l*^l*^) 
Cross  street  capacity 
Four-way  stop  intersections: 

zi.z^\<=\n\ 

3\<^fA-c^ 

6.1 
6.2 
6.3 

7 

Spi 

Approach  volume 
Oenand  split  on  cross  streets 
Capacity  of  approach 
Approach  capacity  ?  C^  . 

5.2  for  a  four-way  stop  or 

6.3  for  a  two-way  stop 

EPA  VOLUME  9  (REVISED)  INDIRECT  SOURCE  BUIBELINE  MODEL 

INTERSECTION   OLIVER  STREET  i    PURCHASE  STREET 
YEAR   1984   AVERAGING  TIME:  1-HOUR 


CASE 
LINE  1 
LINE  2 
LINE  4 
LINE  S 
LINE  6  1 
LINE  6  3 
LINE  B  4 
LINE  6  5 
LINE  6  6 
LINE  6  7 
LINE  6  8 
LINE  6  9 
LINE  7  0 
LINE  8.0 
LINE  9.0 
LINE  10. 
LINE  11 
LINE  12 
LINE  13 
LINE  14 
LINE  15 
LINE  16 
LINE  17 
LINE  IS 


ROAO  SEGMENT  ID 

DEMAND  VOLUME  IVPH) 

CRUISE  SPEED  (MPH) 

FREE-FLDU  EMISSIONS  (G-VEH/M) 

NUMBER  OF  LANES 

CAPACITY  SERVICE  VOLUME  IVPH  OF  GREEN) 

DEMAND  VOLUME  (VPH) 

SIGNAL  CYCLE  LENGTH  (S) 

GREEN  PHASE  LENGTH  (S) 

CAPACITY  (VPH) 

PROPORTION  OF  VEHICLES  THAT  STOP 

NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

LENGTH  OF  QUEUE  (M/LANE) 

AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

EMISSIONS  FROM  DECELERATION  (G/VEH-M) 

EMISSION  RATE  FOR  ACC  AND  DEC-  (G/M-S) 

LENGTH  OF  ACC   AND  DEC   (M) 

LENGTH  FOR  EXCESS  EMISSIONS  (M) 

IDLING  EMISSION  RATE  (G/S) 

AVERAGE  EMISSION  RATE  IG/S-M) 

ADJUSTED  EXCESS  EMISSION  RATE  IG/S-M) 

FREE-FLOW  EMISSION  RATE  (G/S-M) 


L  -  WORKSHEET  *2 

PS 

OS 

1179 

130. 

28 

28 

9  0409 

0  0409 

3 

1 

0 

0 

0 

0. 

0 

0 

0 

0 

541 

0.0 

0.0 

0  0 

0  0 

0.0 

0  32 

0.0 

1  38 

DO 

2  10 

0.0 

0  103 

0  0 

0.034 

0.0 

0.005 

0  0 

70  1 

0  0 

140.2 

0  0 

-0  032 

0.0 

0  0022 

0  0 

0  0023 

0  0134 

G  0015 

EPt  VOLUME  9  (REVISED)  INDIRECT  SOURCE  QUIOELINE  MODEL  -  WORKSHEET  #2 

INTERSECTION   OLIVER  STREET  1  PURCHASE  STREET 
CASE  »  1   YEAR   198<1   AVERAGING  TIME:  8-HOUR 

LINE  1  ROAD  SEGMENT  ID  PS      OS 

LINE  2  DEMAND  VOLUME  IVPH)  88<I      77 

LINE  i  CRUISE  SPEED  IMPH)  35      30 

LINE  S  FREE-FLOW  EMISSIONS  (G-VEH/M)  0  021S   0.02S6 

LINE  6.1  NUMBER  OF  LANES  3        1 

LINE  6.3  CAPACITY  SERVICE  VOLUME  ( VPH  OF  GREEN)        0       0. 

LINE  6.4  DEMAND  VOLUME  ( VPH  I  0       0 

LINE  5.S  SIGNAL  CYCLE  LENGTH  (S)  B. 

LINE  6.6  GREEN  PHASE  LENGTH  (S) 

LINE  6  7  CAPACITY  (VPH) 

LINE  6  8  PROPORTION  OF  VEHICLES  THAT  STOP 

LINE  6.9  NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

LINE  7  0  AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

LINE  8.0  LENGTH  OF  QUEUE  (M/LANE) 

LINE  9.0  AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

LINE  IS  EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

LINE  11  EMISSIONS  FROM  DECELERATION  (G/VEH-M) 

LINE  12  EMISSION  RATE  FOR  ACC .  AND  DEC   (G/M-S) 

LINE  13  LENGTH  OF  ACC.  AND  DEC.  (M) 

LINE  14  LENGTH  FOR  EXCESS  EMISSIONS  (M) 

LINE  IS  IDLING  EMISSION  RATE  (G/S) 

LINE  16  AVERAGE  EMISSION  RATE  (G/S-M) 

LINE  n  ADJUSTED  EXCESS  EMISSION  RATE  (G/S-Ml 

LINE  18  FREE-FLOW  EMISSION  RATE  (G/S-M) 


0 

0 

S 

S99 

e.0 

0  0 

8.0 

0  0 

0.0 

0  IS 

0  0 

0.64 

0  e 

0  89 

0.0 

0.100 

0  0 

0.031 

0.0 

0.003 

0.0 

80  S 

0  0 

160  9 

0.0 

-0  028 

0.0 

0  0012 

0  0 

S.00S8 

0  00S3 

0  00SE 

EPA  VOLUME  9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  »2 

INTERSECTION   OLIVER  STREET  &  PURCHASE  STREET 
CASE  #  2   YEAR:  1990  AVERAGING  TIME   1-HOUR 

LINE  1  ROAD  SEGMENT  ID  PS      OS 

LINE  2  DEMAND  VOLUME  (VPH)  2468      20 

LINE  i  CRUISE  SPEED  (MPH)  28      28 

LINE  5  FREE-FLOW  EMISSIONS  (G-VEH/M)  0.0198   0  0198 

LINE  6  1  NUMBER  OF  LANES  3       2 

LINE  6.3  CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN)        0       0 

LINE  6.4  DEMAND  VOLUME  (VPH)  0.       0. 

LINE  6.S  SIGNAL  CYCLE  LENGTH  (S)  0 

LINE  6.6  GREEN  PHASE  LENGTH  (S) 

LINE  6  7  CAPACITY  (VPH) 

LINE  6  8  PROPORTION  OF  VEHICLES  THAT  STOP 

LINE  6.9  NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

LINE  7  0  AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

LINE  8.0  LENGTH  OF  QUEUE  (M/LANE) 

LINE  9  0  AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

LINE  10  EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

LINE  11  EMISSIONS  FROM  DECELERATION  (G/VEH-M) 

LINE  12  EMISSION  RATE  FOR  ACC   AND  DEC   (G/M-S) 

LINE  13  LENGTH  OF  ACC   AMD  DEC   (M) 

LINE  14  LENGTH  FOR  EXCESS  EMISSIONS  (M) 

LINE  15  IDLING  EMISSION  RATE  IG/Si 

LINE  16  AVERAGE  EMISSION  RATE  (G/S-M) 

LINE  17  ADJUSTED  EXCESS  EMISSION  RATE  (D/S-Mi 

LINE  18  FREE-FLOW  EMISSION  RATE  (G/S-MJ 


0 

0. 

0 

336 

0.0 

0.0 

0.0 

0.0 

0  0 

0  06 

0  0 

0  14 

0  0 

0  68 

0  0 

0  103 

0  0 

0  034 

0  0 

0  001 

0  0 

70  1 

0.0 

140.2 

0.0 

-0  007 

0  0 

0  0003 

0  0 

0  0001 

6.0136 

e  0001 

1 

EPA  VOLUME 

9  IREVISED)  INDIRECT 

SOURCE 

GUIDELINE 

MODEL 

1 
-  WORKSHEET  #2 

INTERSECTION  OLIVER  STREET  S  PURCH4SE 
CASE  *  2   YEAR:  199S   AVERAGING  TIME: 

STREET 
3 -HOUR 

LINE 

1 

ROAD  SEGMENT  10 

PS 

OS 

LINE 

2 

DEMAND  VOLUME  (VPH) 

18S1 

12 

LINE 

4 

CRUISE  SPEED  (MPHI 

3S 

39 

LINE  S  FREE-FLOW  EMISSIONS  IG-VEH/M) 

LINE  6  1  NUMBER  OF  LANES 

LINE  6.3  CAPACITY  SERVICE  VOLUME  I VPH  OF  GREENl 

LINE  6  4  DEMAND  VOLUME  I VPH) 

LINE  6  S  SIGNAL  CYCLE  LENGTH  (S) 

LINE  6  6  GREEN  PHASE  LENGTH  (S) 

LINE  6  7  CAPACITY  IVPH) 

LINE  6  8  PROPORTION  OF  VEHICLES  THAT  STOP 

LINE  6  9  NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

LINE  7  e  AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

LINE  8  S  LENGTH  OF  QUEUE  (M/LANE) 

LINE  g.e  AVERAGE  EXCESS  RUNNING  TIME  IS/VEH) 

LINE  IS  EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

LINE  11  EMISSIONS  FROM  DECELERATION  (G/VEH-M) 

LINE  12  EMISSION  RATE  FOR  ACC   AND  DEC   (G/M-S) 

LINE  13  LENGTH  OF  ACC   AND  DEC   IM) 

LINE  14  LENGTH  FOR  EXCESS  EMISSIONS  (M) 

LINE  IB  IDLING  EMISSION  RATE  IG/S' 

LINE  16  AVERAGE  EMISSION  RATE  IG/S-Mi 

LINE  17  ADJUSTED  EXCESS  EMISSION  RATE  (G/S-Ml 

LINE  18  FREE-FLOW  EMISSION  RATE  (G/S-M) 


Q 

0 

B 

0 

S 

e 

0 

0 

425 

e,e 

0  0 

0  0 

0  0 

0  0 

0.03 

0  a 

0.06 

0.0 

0.2S 

0,0 

0  100 

0.0 

0  031 

0.0 

0  000 

0  0 

80. S 

0  0 

160.9 

0  0 

-0  005 

0  0 

0  0002 

0  0 

0.0001 

0  0SS7 

0  0000 

EPA  VOLUME 

1 
9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  #2                                                         1 

INTERSECTION:  OLIVER  STREET  &  PURCHASE  STREET 
CASE  #  3   YEAR   1990   AVERAGING  TIME;  1-HOUR 

LINE 

1 

ROAD  SEGMENT  ID 

PS 

OS 

LINE 

2 

DEMAND  VOLUME  (VPH) 

2828. 

50. 

LINE 

4 

CRUISE  SPEED  (MPH) 

28 

28                                                               ' 

LINE 

5 

FREE-FLOW  EMISSIONS  (E-VEH/M) 

e  0198 

e  0198                                                          ' 

LINE 

G  1 

NUMBER  OF  LANES 

3 

2 

LINE 

6  3 

CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 

0 

0                                                             1 

LINE 

G  d 

DEMAND  VOLUME  (VPH) 

0 

0                                                                         1 

LINE 

G  5 

SIGNAL  CYCLE  LENGTH  (S) 

0. 

1 

! 

LINE 

6  6 

GREEN  PHASE  LENGTH  (S) 

e. 

0. 

LINE 

6.7 

CAPACITY  (VPH) 

0 

315 

LIME 

6.S 

PROPORTION  OF  VEHICLES  THAT  STOP 

0  0 

0.0 

LINE 

6.9 

NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

S.0 

0.0 

LINE 

7.0 

AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

a  0 

0  19 

LINE 

8.0 

LENGTH  OF  QUEUE  (M/LANE) 

0.0 

0  41 

LINE 

9.0 

AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

0.0 

2  16 

LINE 

10, 

EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

0.0 

0  103 

LINE 

11 

EMISSIONS  FROM  DECELERATION  (G/VEH-M) 

0  0 

0.034 

LINE 

12 

EMISSION  RATE  FOR  ACC   AND  DEC.  (G/M-S) 

0  0 

0  002 

LINE 

13 

LENGTH  OF  ACC   AND  DEC   (M) 

0.0 

70.1 

LINE 

14 

LENGTH  FOR  EXCESS  EMISSIONS  (M) 

0  0 

140  2 

LINE 

15 

IDLING  EMISSION  RATE  (G/S) 

0  0 

-0.012                                                               [ 

LINE 

16 

AVERAGE  EMISSION  RATE  (G/S-M) 

0  0 

0  0009 

LINE 

17 

ADJUSTED  EXCESS  EMISSION  RATE  ( G/S-M 1 

0  0 

0  0004 

LINE 

18 

FREE-FLOW  EMISSION  RATE  (G/S-M) 

0  01d5 

0  0003 

EP4  VOLUME  9  I  REVISED  I  INDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  *2 

INTERSECTION   OLIVER  STREET  S  PURCHASE  STREET 
CASE  •  3   VEAR   1996   AVERAGING  TIME:  8-HOUR 


LINE  1 
LINE  2 
LINE  i 
LINE  B 
LINE  6  1 
LINE  6  3 
LINE  6  d 
LINE  6  5 
LINE  6  6 
LINE  6  7 
LINE  6  8 
LINE  6  9 
LINE  7  0 
LINE  8  e 
LINE  9  G 
LINE  10 
LINE  11 
LINE  12 
LINE  13 
LINE  14 
LINE  IS 
LINE  16 
LINE  17 
LINE  18 


ROAD  SEGMENT  ID 

DEMAND  VOLUME  (VPH) 

CRUISE  SPEED  (MPH> 

FREE-FLOW  EMISSIONS  (G-VEH/M) 

NUMBER  OF  LANES 

CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 

DEMAND  VOLUME  (VPH) 

SIGNAL  CYCLE  LENGTH  (S) 

GREEN  PHASE  LENGTH  (S) 

CAPACITY  I VPH) 

PROPORTION  OF  VEHICLES  THAT  STOP 

NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

LENGTH  OF  QUEUE  (M/LANE) 

AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

EMISSIONS  FROM  DECELERATION  (G/VEH-M) 

EMISSION  RATE  FOR  ACC   AND  DEC,  (G/M-S) 

LENGTH  OF  ACC   AND  DEC   (M) 

LENGTH  FOR  EXCESS  EMISSIONS  (M) 

IDLING  EMISSION  RATE  (G/S) 

AVERAGE  EMISSION  RATE  IG/S-M) 

ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M) 

FREE-FLOW  EMISSION  RATE  (G/S-M) 


PS 

OS 

1917 

30 

35 

30 

0  Sill 

0  9132 

3 

2 

0. 

0. 

0 

0, 

0 

Q. 

6. 

G 

406. 

e  0 

0  0 

e  0 

0  0 

0,0 

0  08 

0  0 

0.17 

0  0 

0  71 

0  0 

0  100 

0  0 

0  031 

0.0 

0  001 

0  8 

80,5 

e  0 

160  9 

e  0 

-S,S11 

0  0 

9  9005 

0,0 

0  0001 

0  00E9 

0  0001 

Intersection_ 
Case  *         1 


l(0RK34EET  5   -   INTERSECTION  CO  DISPERSION  ANALYSIS 


Year__i3_ait_ 


Averaging  Time   I   Hour 


Une 

No.  Symdol 


1 
2 
3 

4 
5 
6 
7 
8 
9 
9a 


sc 
u 

9 

X 

Yu 
Yd 

o 

zo 
Oe 

Qf 


10  XUQ' 

Qf 

11  xu 
u 

12  X 


13  XUQ- 

Oe 

14  xu 
u 

15  X 


16  Xuo' 

Oe 

17  xu 
U 

18  X 


rl 


19  X 

20  X 


21 
22 
23 
24 


Input/Units 


Stability  Class 

Wlna  Speea  (m  s"'^) 

•inct-Road  Angle  (deg) 

Lateral  Distance  (m) 

Maximum  Longitudinal  Distance  (m) 

Minimum  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  (gm"  s"  ) 

Free  Flow  Emissions  Rate  (gm"  s"  ) 

Street  Canyon?  Yes  or  No 


DISPERSION  ANALYSIS 


Normalized  Concentration  (10"  m"  ) 
Free  Flow 

Enter  Line  9 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 


--3n 


CO  Concentration  (mg  m"  )  Through 
Emissions 


Normalized  Concentration  (For  Yu) 

Enter  Line   8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration-"Maximum  Queue" 


Normalized  Concentration  (For  Yd) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration-"Imaginery  Queue" 


CO  (mg  m"^)  Total 

CO  Concentration  (ppm) —  Total 


Traffic  Stream 


OPTIONAL  z-CDRRECTION  (Heights  Other  than  1.8m  Above  the  Ground) 


Height  of  Receptor  (m) 
z-Correction  Factor 


.-3^ 


CO  Concentration  at  Height  z  (mg  m"  ) 
CO  Concentration  at  Height  z  (ppm) 


D 

>.o 

4 

86 

15- 

1  o 

h/fl 

z^ 

KJfl 

0 

5.0 

-OCDO 

.  002.Z 

.CI154 

•  ooiS 

MO 

L9o 

14-5" 

x.OI-i^ 

X    . 0015    X 

X 

^    l.o 

J                     i 

\ 

^.z 

0.1 

NA 

qo 

.0000 

.  OO-2-i 

1.0 

0.0 

0-2- 

MC\ 

0 

X . OOOO 

X • 002S  X 

X 

l.o 

.     0,0 

.     0.0    . 

q.  2. 

©.4- 

fi.O 

r^.Z 

S.Bfp 


rv\ 


WORKSIEET  5   -   INTERSECTION  CO  DISPERSION  ANALYSIS 


Intersection  Qlijef         Wf\i     tL)rcKo^S^      ^4v^fcT 


Case  # 


'^84 


Averaging  Time      fl     Hour 


Line 

No.  Symbol 


1 
2 
3 

4 

5 
6 
7 
8 
9 

9a 


21 

22 
23 
24 


SC 
U 


Yu 

Yd 


zo 
Oe 

Qf 


10  xuo' 

Qf 

11  xu 
U 

12  X 


-1 


D   XUQ 
Oe 

14  xu 
U 

15  X 


16  Xuo 
Oe 

17  xu 
U 

18  X 


-1 


19  X 

20  X 


Input/Units 


Stability  Class 

Wina  SoeeO  (m  s'-^) 

Wino-Road  Angle  (aeg) 

Lateral  Distance  (m) 

Maxiinim  Longitudinal  Distance  (m) 

Minimjm  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  (gm"  s~  ) 

Free  Flow  Emissions  Rate  (gm"  s"  ) 

Street  Canyon?  Yes  or  No 


DISPERSION  ANALYSIS 


Normalizeo  Concentration  (10  m") 
Free  Flow 

Enter  Line  9 

-2  1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration  (mg  tn"  )  Tnrougfi 
Emissions 


Normalized  Concentration  (For  Yu) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration-"MaxiiTun  Queue" 


Normalized  Concentration  (For  Yd) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Une  2 

CD  Concentration-'Imaginery  Oueue" 


CO  (mg  m"^)  Total 

CO  Concentration  (ppm) —  Total 


Traffic  Stream 


OPTIONAL  z-CORRECTION  (Heights  Other  than  1.8m  Above  the  Ground) 


Height  of  Receptor  (m) 
z-Correctlan  Factor 
CO  Concentration  at  Height  z  (mg  m*  ) 
CD  Concentration  at  Height  z  (ppm) 


1.6) 

A- 

8L, 

\5 

10 

hJf^ 

2<? 

Mfl 

o 

(T.  o 

.Cteoo 

•  ooofl 

.COS  3 

.000  5" 

KIO 

(.^o 

145- 

X(0055, 

X  .oodS  X 

X 

*  i.6> 

i                                    i 

t 

2,3 

O.oC 

NJA 

Qo 

■  OCOO 

•  oooA 

\.la 

in.ri 

0-04 

nJA 

0 

X .OOOD 

x./>x)8   X 

X 

\.U 

*  o.  n 

.  n.  o   . 

+ 

2.3 

0,0^ 

i.(D 

0,0% 

2. 


IL 


q 


H0RK9HEET  5  -  INTERSECTION  CO  DISPERSION  ANALYSIS 


Intersection_ 
Case  #   2. 


01. 


Vgi-      AvNU^     T^L«.i-c-V-»-'S.jt-      '^Ar-g-gT 


Year     \'^^C=> 


Averaging  Time       I     Hour 


Line 

NO.  Symbol 

Input/LHits 

PS 

Traffic  Stream 
OS 

1 
2 
3 
4 
5 
6 
7 
8 
9 
9a 

SC 
U 

9 

X 

Yu 
Yd 

0 

zo 

Oe 

Of 

Stability  Class 

wifxl  Speea  (m  s"''') 

Wind-Road  Angle  (deg) 

Lateral  Distance  (m) 

Maximum  Longitudinal  Distance  (m) 

Minimum  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  (gm"  s"  ) 

Free  Flow  Emissions  Rate  (gm*  s"  ) 

Street  Canyon?  Yes  or  No 

D 

\.o 

IS- 

8C 

So 

_    21 
0 

.6000 

Ts)0 

.0001 

'  ooo\ 



DISPERSION  ANALYSIS 

10 

11 
12 

xuo'-^ 

Of 
xu 
U 

X 

Normaiizeo  Concentration  (10"  m"^) 
Free  Flow 

Enter  Line  9 

Normalized  Concentration  (mg  m"  s"  ) 

Enter  ane  2 

CO  Concentration  {mg  m"  )  Tnrougri 
Emissions 

6^0 

ISO 

X    ■  CCO\      X 

X 

.  1.0 

;        4 

; 

S.4 

MA 

.  sooO 

o.oz. 
.  0001 



13 

14 
15 

XUQ"^ 
Qe 
xu 
U 

X 

Normaiizeo  Concentration  (For  Yu) 

Enter  Qne  8 

Normalized  Concentration  (mg  m"  s*  ) 

Enter  Qne  2 

CO  Concentration- "Maximum  Queue" 

i-o                                               1 

0 

0.0\ 

Mft 

0 

16 
17 
18 

xuo"-^ 
Oe 
xu 
U 

X 

Normalized  Concentration  (For  Yd) 

Enter  Line  8 

Normalized  Concentration  (mg  m"  s"  ) 

Enter  Line  2 

CO  Concentration-"Imaglnery  Queue" 

X 

X                                X 

X 

\.o 

*   0 

.    0     . 

^.4 

0-o2 

19 
20 

X 
X 

CO  (mg  m'-')  Total 

(D  Concentration  (ppm)~  Total 

OPTIONAL  z-CORRECTION  (Heights  Othe 

r  than  1.8m  Above  the  Ground) 

21 
22 
23 
24 

z 

X  ' 
X  ' 

Helgtit  of  Receptor  (m) 
z-Correction  Factor 
CO  Concentration  at  Height  z  (mg  m'') 
CO  Concentration  at  Height  z  (ppm) 

jsTz 


^ 


»ORK^^EET  5  -  INTERSECTION  CO  DISPERSION  ANALYSIS 


Intersection 

Case  # Z. 


Ol^ 


•^f.T 


rWv     TU^cW^';^      '^Ar.gg.-t 


Year 


)i5o 


Averaging  Time      A  Hour 


Line 

NO.  SynOol 


1 
2 
3 

IX 

5 
6 
7 
8 
9 
9a 


SC 
U 


Yu 
Yd 

a 
zo 

Oe 

Of 


10  XUQ' 

Of 

11  XU 

u 

12  X 


-1 


16  XUQ 
Oe 

17  XU 
U 

18  X 


-1 


Input/Units 


Stability  Class 

Wind  Speed  (m  s"''') 

wind-Road  Angle  (deg) 

Lateral  Distance  (m) 

Maximum  Longitudinal  Distance  (m) 

Minimum  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  Cgm"  s"  ) 

Free  Flow  Emissions  Rate  (gm"  s~  ) 

Street  Canyon?  Yes  or  No 


DISPERSION  ANALYSIS 


Normalized  Concentration  (10"  m") 
Free  Flow 

Enter  Line  9 

-2  -1 
Normaiizea  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration  (mg  m"  )  Tnrougn 
Emissions 


D   XUQ"-^    Normalized  Concentration  (For  Yu) 

Oe      Enter  Line  8 

-2  -1 

14  XU      Normalized  Concentration  (mg  m  s  ) 

U       Enter  Line  2 

15  X       CO  ConcentratioiVMaximum  Queue" 


Normalized  Concentration  (For  Yd) 

Enter  line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentratlon-"Imaginery  Queue" 


19  X       CO  (mg  m'^)  Total 

20  X       CO  Concentration  (ppm)~  Total 


"Rs 


Traffic  Stream 
OS 


H? 


Z-7-        CO/ 


\.(^ 

4 

at 

1^ 

7 

NlA 

7.^ 

Nl-A 

0 

5.0 

O.OOiE) 

■  ooo  \ 

.(DO  57 

'OOCO 

r^o 

(^9o 

\SD 

r^.OOSl 

X     .  C^tQO    X 

X 

■J 

,    /.c 

4                      i 

T 

z.^ 

0.0 

KlPl 

\ei€> 

.0000 

■  €>oo\ 

lU 

0 

.01 

KlC>. 

c 

X 

X                                X 

X 

A4 

.      0 

.    6    . 

t 

2.^ 

<D.o/ 

OPTIONAL  z-CORRECTION  (Hel^ts  Other  than  1.8m  Above  the  Ground) 


21  z  Height  of  Receptor  (m) 

22  z-Correctlon  Factor 

23  x'  CO  Concentration  at  Hei^t  z  (mg  m"-') 
2ft  X '  CO  Concentration  at  Height  2  (ppm) 


_-3^ 


2.2-pp*v- 


WORKSHEET  5  -  INTERSECTION  CO  DISPERSION  ANALYSIS 


Intersection_ 
Case  #   3 


o\:^t^ 


^na^  'PufcWoLV^.   '^•W<-e-T 


ifqo 


Averaging  Time      I      Hour 


Line 

No.  Syntiol 


1 
2 
3 

a 
5 

6 
7 
8 
9 

9a 


SC 

u 


Yu 
Yd 


zo 

Oe 

Of 


Input/Units 


Stability  Class 

Wind  Speed  (m  s"-^) 

wind-Road  Angle  (deg) 

Lateral  Distance  (m) 

Maximum  Longitudinal  Distance  (m) 

Minimum  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  {gm"  s"  ) 

Free  Flow  Emissions  Rate  (gn"  s"  ) 

Street  Canyon?  Yes  or  No 


^ 


Traffic  Stream 


I.O 

4- 

8t, 

1? 

7 

wft 

Z'\ 

MA 

0 

S.O 

.0000 

■  cooA- 

.014-5" 

.ooo3 

Kio 

DISPERSION  ANALYSIS 


10  XUQ- 

Of 

11  XU 
U 

12  X 


Normalizea  Concentration  (10"  m"  ) 
Free  Flow 

Enter  Une  9 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration  (mg  m~  )  Through 
Emissions 


13   XUQ"-'  Normalized  Concentration  (For  Yu) 

Oe  Enter  Line  8 

1*    XU  Normalized  C:oncentration  (mg  m"'s"'^) 

U  Enter  Line  2 

15    X  CO  Concentration-"Maximum  Queue" 


16  XuQ"-'     Normalized  Concentration  (For  Yd) 

Oe      Enter  Line  8 

-2  -1 

17  XU      Normalized  Concentration  (mg  m  s  ) 

U       Enter  Line  2 

18  X       CO  Concentration- "Imaginery  Queue" 


19  X       CO  (mg  m'^)  Total 

20  X       CO  Concentration  (ppm) —  Total 


Lo<\0 

\5o 

X.0I45- 

X  ,  O003   X 

X 

f  \.o 

^                    ~ 

i 

lO.O 

O.oS" 

KJPi 

lOo 

.CXXO 

•  0004- 

1.0 

o.o 

o  .04- 

MR 

O 

x.CCCO 

X  .ari4-  X 

X 

1,0 

,  0.0 

.   0.0     . 

+ 

\O.Q 

0.0^=1 

^■1 

COS 

OPTIONAL  z-CORRECTION  (Heights  Other  than  l.Sni  Above  the  Ground) 


21  z  Height  of  Receptor  (m) 

22  z-Correction  Factor 

23  x'  CO  Concentration  at  Height  z  (mg  m"'') 

24  X '  CO  Concentration  at  Height  z  (ppm) 


.-3, 


•ORK^EET  5   -   INTERSECTION  (XI  DISPERSION  ANALYSIS 


Intersectlon_ 
Case  #  3 


01. 


\ltt 


Pnr\d^Pur^Kae»«      "^-^-re^T^ 


Year       \f(50 


Averaging  Time  8  Hour 


Une 

No.  Symool 


1 
2 
3 
4 
5 
6 
7 
8 
9 
9a 


19 
20 


21 
22 
23 

2« 


SC 
U 


Yu 
Yd 

o 
zo 
Oe 

Of 


10  XUQ- 

Of 

11  xu 

u 

12  X 


D   XUQ 
Oe 

14  xu 
U 

15  X 


;r 


16  XUQ 

Oe 

17  xu 

u 

18  X 


,-1 


Input/Units 


Traffic  Stream 


Stability  Class 

Wind  Speed  (m  s"^) 

Wind-Road  Angle  (Oeg) 

Lateral  Distance  (m) 

Maximum  Longitudinal  Distance  (m) 

Minimum  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  Cgm*  s~  ) 

Free  Flow  Emissions  Rate  (gm"  s"  ) 

Street  Canyon?  Yes  or  No 


DIVERSION  ANALYSIS 


Normailzeo  Concentration  (10*  m") 
Free  Flow 

Enter  Line  9 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration  (mg  m"  )  Througn 
Emissions 


Normalized  Concentration  (For  Yu) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CD  Concentration-"Maximum  Queue" 


Normalized  Concentration  (For  Yd) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration-"Imaginery  Queue" 


CO  (mg  m"^)  Total 

CO  Concentration  (ppm) —  Total 


1.^ 

^ 

A(, 

15- 

7 

Nft 

^1 

Nfi 

0 

s.o 

.Ocoo 

.  ooo  1 

.00  5^ 

.  OOQ  1 

NiO 

6^0 

150 

x.cosq 

X    .030)      X 

X 

i   \.(fl 

*                                         i 

; 

2.5- 

0,02. 

SlA 

lOO 

•  ccoo 

.OCO] 

l.b 

23.0 

o.o\ 

MA 

o 

X  -oooo 

X  . oaO  1  X 

X 

\,(fl 

.   O.D 

,    O'O      . 

* 

2.5- 

0,03 

2.1 

0.0  3, 

OPTIONAL  z-CORRECTION  (Heights  Other  than  1.8m  Above  the  Ground) 


Height  of  Receptor  (m) 
z-Correction  Factor 
CO  Concentration  at  Height  z  (mg  m"'') 
CO  Concentration  at  Height  z  (ppm) 


--3  s 


jTi 


WORKSHEET  1  -  TRAFFIC  IM="ORMftTION 


Intersection Noi-^ei-»\     PV-v/e      tVr^    nV  W^Tvt—    rW^ 

Case  *       )  Year   |Q64- 


1. 

2. 

RoaO  segment  or  intersection  approacn 
identification 

Observed  1-iir  voiure  (vph) 

202:2.   \4r7a 

Observed  &-hr  volunie  (vpfi) 

\'^'2_         lOT^ 

Projected  l-+ir  peak  demand  (vph) 

■• 

Projected  8-nr  peak  demand  (vpn) 

3. 

Percentage  cold  starts 

^Ojioja 

4. 

Percentage  trucks  and  doses 

3.8 

5. 

Metropolitan  population 

6. 

Slope 

7. 

Free-flow  parameters 

Number  of  lanes 

3       J± 

Average  lane  nidth  (ft) 

\8                 |2_ 

Design  speed  (mph)  (.i*r/6W«-") 
Highway  type  (see  Figures  2-5) 

2l/2i_   2.1/53 

8. 

Intersection  parameters 

Intersection  designation 

Approach  width  (ft) 

Percentage  right  turns 

iS"       100 

Percentage  left  turns 

0      0 

9. 

Type  control  and  description  of 
signal  controller 
Area  source  parameters 

-STOP   Sxi^O 

Parking  lot  gate  designation 

Projected  1-hr  peak  entrance  demand  (vph) 

Projected  l-nr  peak  exit  demand  (vph) 

Projected  8-hr  peak  entrance  demand  (vph) 

Projected  8-hr  peak  exit  demand  (vph) 

Parking  lot  area  (m  ) 

Parking  lot  capacity  (veh) 

Running  time  required  to  access 
auxiliary  parking  (s) 

Facility  etrptying  time 



Average  cars  per  stall 

Average  area  per  stall  (m^) 



(oVv%e.'W.  tv\^ 


\^  \l>-<.  "K/     l.^.■W<-i/  cViO 


•ORKSIEET  1  -  TRAFFIC  IhFORMATION 


Intersection 
Case  #   2- 


Oor-Hyg^rv      Awe       Kr^      fWW.4->c     fW_ 


Year 


iq'^o 


2. 


3. 

4. 
5. 
£. 
7. 


8. 


Roaa  segment  or  intersection  approaai 
identification 

Observed  1-tir  volLene  (vph) 

Observed  8-hr  voiume  (vph) 

Projected  1-hr  peak  demand  (vph) 

Projected  8-hr  peak  demand  (vph) 

Percentage  cold  starts 

Percentage  trucks  and  buses 

Metropolitan  population 

Slope 

Free-flow  parameters 

Nunter  of  lanes 

Average  lane  width  (ft) 

Design  speed  (mph) 

Highway  type  (see  Figures  2-5) 
Intersection  parameters 

Intersection  designation 

Approach  width  (ft) 

Percentage  ri^t  tmns 

Percentage  left  turns 

Type  control  and  description  of 
signal  controller 
Area  source  parameters 

Parking  lot  gate  designation 

Projected  1-hr  peak  entrance  demand  ( 

Projected  1-hr  peak  exit  demand  (vph) 

Projected  8-hr  peak  entrance  demand 

Projected  8-hr  peak  exit  demand  (vph) 

2 
Parking  lot  area  (m  ) 

Parking  lot  capacity  (veh) 

Running  time  required  to  access 
auxiliary  parking  (s) 

Facility  emptying  time 

Average  cars  per  stall 

2 
Average  area  per  stall  (m  ) 


I  ^d\      _Li^^2,  __  _5^ 

^0/2.0.  t 

_^.8 

±. ^Sl_ 2^ 

\2- \S_ ^20 

21/2 1_  _2i /^ 24^1 

Oi-bou>-     Ar4grT,fl,l  

o p o. 

vph) 

vph) 


WOfUOHEET  1  -  TRAFFIC  IhFORMflTION 


Intersection 
Case  #       ^ 


Year 


1. 

Road  segment  or  intersection  approacn 
identification 

M        Ni>J       :Se: 

2. 

Observed  l-hr  volume  (vph) 

3. 

Observed  8-^l^  volume  (vph) 
Projected  1-hr  peak  demand  (vph) 
Projected  8-nr  peak  demand  (vph) 
Percentage  cold  starts 

I8fc3   iszs-       (c^^ 
\^nz.      I's^z.      S'og 

4. 

Percentage  trucks  and  buses 

s.^ 

5. 

Metropolitan  population 

6. 

Slope 

7. 

Free-flow  parameters 
NLiuCer  of  lanes 

^            2             Z 

Average  lane  width  (ft) 

Design  speed  (mph) 

Highway  type  (see  Figures  2-5) 

li   _I5_  2S 
Z±h'\       Zilzs        24/23 

8. 

Intersection  parameters 
Intersection  designation 

Approach  width  (ft) 
Percentage  right  turns 

6                 0                    0 

Percentage  left  turns 

9. 

Type  control  and  description  of 
signal  controller 
Area  source  parameters 

Parking  lot  gate  designation 

Projected  1-hr  peak  entrance  demand  (vph) 

Projected  1-hr  peak  exit  demand  (vph) 

Projected  8-hr  peak  entrance  demand  (vph) 

Projected  8-hr  peak  exit  demand  (vph) 

,, 

Parking  lot  area  (m  ) 

Parking  lot  capacity  (veh) 

Running  time  required  to  access 
auxiliary  parking  (s) 

Facility  emptying  time 

_^^ 

Average  cars  per  stall 

Average  area  per  stall  (m  ) 



Intersection Kj  o  riVyg 


tOfaOHEET  B  -  CAPACITY  ANALYSIS 


Case  # 


^'^94- 


Stec 

Symool 

Inout/ units 

1 
2 

1 

Road  segment  (or  approach)  designation 
Free  flow  capacity  computation: 

ArO       lOrJ 

2.1 
2.2 

2.3 
2.4 

3 

^1 
^1 

Number  of  lanes 

Adjustrent  for  lane  width  (Tadle  B-1) 
Adjustment  for  trucks  (Table  8-2) 
Free  flow  capacity 
Signalized  intersection  capacity: 

3.1 

J 

Green  signal  phase  identification 

3.2 

*^1 

Approach  width  with  parking  (ft) 

3.3 

Percent  right  turners 

3.4 

Percent  left  turners 

3.5 
3.6 

'^i.J 

Metropolitan  area  size 

Capacity  service  volume  (vph  or  green) 

A 

Signalized  intersection  green  phase 
and  cycle  length: 

4.1 

'i.J 

Demand  Volume  for  approach  and  phase 

4.2 

^./'^i.J^ 

Volume  to  green  capacity  ratio 

4.3 

aoprox  G/Cy 

Apprpximate  G/Cy 

4.4 

4.5 
4.6 

Imax(v.^jCs,_j) 
cy 

GJ 

Sum  of  the  maximum  V/C  ratios  for 
each  signal  phase 

Signal  cycle  time  (sec) 

Green  phase  length 

4.7 

GJ/Cy 

Green  phase  to  cycle  time  ratio 

4.8 

'i.J 

Capacity  for  apprpach  i  phase  j 

5 

Two-way  stop,  two-way  yield  or 
uncontrolled  intersection: 

Major  street  two-way  volume  (, +».-.^ 

Cross  street  capacity  (.lvW|61^') 

Four-way  stop  intersections: 

5.1 
5.2 
6 

V^n 
=1 

nioyiesi 

1657/2.1^4- 

6.1 
6.2 
6.3 
7 

^1 
Spl 

■^1 

Approach  volume 
Demand  split  on  cross  streets 
Capacity  of  approach 
Approach  capacity  ?  C^  . 

5.2  for  a  four-way  stop  or 

6.3  for  a  two-way  stop 

/-a.  A  e     ^o 


Z 
3 
4 


1'   i^^or- 

/m^/. 

C; 

1  I  -Z-o 

^6,8 

\3T8 

A%<\ 

injo 

4oo 

\1lO 

4eo 

•?  - 

/^ 

if- 

M^^n 

Ci 

885 

(£1.1. 

icg^ 

^78 

\^S\ 

497 

IS^I 

4^7 

Intersection  _ 
Case  # 2_ 


VOoi-^. 


WOreOIEET  B 


-  CAPACITY  ANALYSIS 


step 


Symbol 


M, 


1 
2 
2.1 

2.2  W 

2.3  T 

2.4  C 
3 

3.1     J 

3.2 

3.3 

3.4 

3.5 

3.6 

4 


wa, 


Cs 


i.J 


4.1 
4.2 
4.3 
4.4 

4.5 
4.6 
4.7 
4.S 
5 

5.1 

5.2  C^ 
6 

6.1  V^ 

6.2  Spi 

6.3  C^ 
7  C. 


approx  G/Cy 
Max(V^^_jCs^^j 

cy 

GJ 
GJ/Cy 

^i.J 


m     n 


Year 


^'^^O 


Input/ Units 


Road  segment  (or  approacn)  desiqnatipn 
Free  flow  capacity  computation: 

Nuirber  of  lanes 

Adjustment  for  lane  width  (Table  B-1) 

Adjustment  for  trucks  (Table  B-2) 

Free  flow  capacity 
Siqnalized  intersection  capacity: 

Green  signal  phase  identification 

Approach  width  with  parking  (ft) 

Percent  right  turners 

Percent  left  turners 

Metropolitan  area  size 

Capacity  service  volume  (vph  or  green) 

Signalized  intersection  green  phase 
and  cycle  length! 

Demand  volume  for  approach  and  phase 

Volume  to  green  capacity  ratio 

Approximate  G/Cy 

Sum  of  the  maximum  V/C  ratios  for 
each  signal  phase 

Signal  cycle  time  (sec) 

Green  phase  length 

Green  phase  to  cycle  time  ratio 

Capacity  for  approach  i  phase  j 

Two-way  stop,  two-way  yield  or 
uncontrollea  intersectionT 

Major  street  two-way  volume 

Cross  street  capacity 

Four-way  stop  intersections: 

Approach  volume 

Demand  split  on  cross  streets 

Capacity  of  apprpach 

Approach  capacity  ?  C,  . 

5.2  for  a  four-way  stop  or 

6.3  for  a  two-way  stop 


AtK>  N)K)        ^ 


o   ICO 

<D     O   ' 


53. 

lOQ 

O 


o 

a 


4to  \cco    S'ao     S^-^^o 


W 


<\0 


EP4  VOLUME 

9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  #2 

INTERSECTION   NORTHERN  AVE  4N0  ATLANTIC  A«E 
CASE  *  1   YEAR   1984   AVERAGING  TIME:  1-HOUR 

LINE 

1 

ROAD  SEGMENT  ID 

AN 

NW 

LINE 

2 

DEMAND  VOLUME  (VPH) 

2022 

1478 

LINE 

i 

CRUISE  SPEED  (MPH) 

24 

21 

LINE 

5 

FREE-FLOW  EMISSIONS  (G-VEH/M) 

0  04819 

0  0B41 

LINE 

6  1 

NUMBER  OF  LANES 

3 

4 

LINE 

6  3 

CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 

0 

e. 

LINE 

6  4 

DEMAND  VOLUME  I VPH 1 

0 

0 

LINE 

6  5 

SIGNAL  CYCLE  LENGTH  (S) 

0. 

LINE 

6  6 

GREEN  PHASE  LENGTH  (S) 

0 

0. 

LINE 

6  7 

CAPACITY  IVPHl 

0 

18B7 

LINE 

6  8 

PROPORTION  OF  VEHICLES  THAT  STOP 

0  0 

0.0 

LINE 

6  9 

NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

0  0 

0  0 

LINE 

7.e 

AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

0,0 

3.9S 

LINE 

8.8 

LENGTH  OF  QUEUE  (M/LANE) 

0  0 

4  24 

LINE 

9.e 

AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

0  0 

7  S6 

LINE 

ie 

EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

0  0 

0  125 

LINE 

11 

EMISSIONS  FROM  DECELERATION  (G/VEH-M) 

0  0 

0  044 

LINE 

12 

EMISSION  RATE  FOR  ACC   AND  DEC   (G/M-S) 

0  0 

0  069 

LINE 

13 

LENGTH  OF  ACC   AND  DEC   (M) 

0  0 

39  4 

LINE 

14 

LENGTH  FOR  EXCESS  EMISSIONS  (M) 

0.0 

78  9 

LINE 

15 

IDLING  EMISSION  RATE  (G/S) 

0  0 

0.350 

LINE 

16 

AVERAGE  EMISSION  RATE  (G/S-M) 

0  S 

0.0391 

LINE 

n 

ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M) 

0  G 

0  0431 

LINE 

18 

FREE-FLOW  EMISSION  RATE  IG/S-M) 

0  0270 

0  0222 

EPA  VOLUME 

9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  *2 

INTERSECTION   NORTHERN  AVE  AND  ATLANTIC  AVE 
CASE  #  1   YEAR   1984   AVERAGING  TIME:  8-HOUR 

LINE 

1 

ROAD  SEGMENT  ID 

AN 

NW 

LINE 

2 

DEMAND  VOLUME  (VPH) 

1S97 

1079. 

LINE 

i 

CRUISE  SPEED  (MPH) 

29 

33 

LINE 

5 

FREE-FLOW  EMISSIONS  (G-VEH/M) 

0  0266 

0.0229 

LINE 

6  1 

NUMBER  OF  LANES 

3 

4 

LINE 

6  3 

CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 

G. 

G. 

LINE 

6  4 

DEMAND  VOLUME  (VPH) 

0 

0. 

LINE 

6  5 

SIGNAL  CYCLE  LENGTH  (S) 

0 

LINE 

6  6 

GREEN  PHASE  LENGTH  (S) 

0 

0. 

LINE 

6  7 

CAPACITY  (VPH) 

0, 

2194 

LINE 

6  8 

PROPORTION  OF  VEHICLES  THAT  STOP 

0  0 

0  0 

LINE 

6  9 

NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

0.6 

a.o 

LINE 

7.0 

AVERAGE  NUMBER  OF  VEHICLES  IN  OUEUE 

0  0 

0  97 

LINE 

8  0 

LENGTH  OF  QUEUE  (M/LANE) 

GO 

1.0S 

LINE 

9  0 

AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

0  G 

1  SB 

LINE 

IB. 

EMISSIONS  FROM  ACCELERATION  (G/VEH-Ml 

0.0 

0.096 

LINE 

11 

EMISSIONS  FROM  DECELERATION  (G/VEH-M) 

0  0 

0  029 

LINE 

12 

EMISSION  RATE  FOR  ACC   AND  DEC   (G/M-S) 

0  0 

0  037 

LINE 

13 

LENGTH  OF  ACC   AND  DEC   (M) 

0  0 

97  4 

LINE 

14 

LENGTH  FOR  EXCESS  EMISSIONS  (M) 

0.0 

194  7 

LINE 

IS 

IDLING  EMISSION  RATE  IG/S) 

0.0 

-0  382 

LINE 

16 

AVERAGE  EMISSION  RATE  IG/S-M) 

G  0 

0  0168 

LINE 

17 

ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M) 

G  0 

0  0121 

LINE 

18 

FREE-FLOW  EMISSION  RATE  IG/S-M) 

0  G118 

0  0069 

EPA  VOLUME  9  (REVISED)  IMDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  #2 

INTERSECTION   NORTHERN  AVE  AND  ATLANTIC  AVE 
CASE  #  2   rEAR   199G   AVERAGING  TIME   1-HOUR 

LINE  1      ROAD  SEGMENT  ID                             AN      NW 

RE 

LINE  2     DEMAND  VOLUME  IVPH)                        1784     182S 

643 

LINE  4      CRUISE  SPEED  (MPH)                            24      21 

24 

LINE 
LINE 


LINE 
LINE 


LINE 
LINE 


5  FREE-FLOW  EMISSIONS  (D-VEH/M) 

6  1  NUMBER  OF  LANES 

6  3  CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 

6  3  CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 

6  4  DEMAND  VOLUME  IVPH) 

6  4  DEMAND  VOLUME  iVPH) 


LINE  6  5    SIGNAL  CYCLE  LENGTH  (S) 


LINE 
LINE 


LINE 
LINE 


LINE 
LINE 


LINE 
LINE 

LINE  9  0 

LINE  10 

LINE  11 

LINE  12 

LINE  13 

LINE  14 

LINE  15 

LINE  16 

LINE  n 

LINE  18 


GREEN  PHASE  LENGTH 
GREEN  PHASE  LENGTH 


LINE  6  7    CAPACITY  (VPH) 


PROPORTION  OF  VEHICLES  THAT  STOP 
PROPORTION  OF  VEHICLES  THAT  STOP 

NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 
NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

LENGTH  OF  QUEUE  (M/LANE) 

AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

EMISSIONS  FROM  DECELERATION  (G/VEH-M) 

EMISSION  RATE  FOR  ACC   AND  DEC   (G/M-S) 

LENGTH  OF  ACC   AND  DEC   (Mi 

LENGTH  FOR  EXCESS  EMISSIONS  (M) 

IDLING  EMISSION  RATE  (G/S) 

AVERAGE  EMISSION  RATE  (G/S-M) 

ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M) 

FREE-FLOW  EMISSION  RATE  (G/S-M) 


4800 
1000 

S800 

Q 

5400 

0 

1476 
308 

1825 

0 

643 

G 

90 

i 

35 

0 

25 
0 

2600 

2256 

1500 

0  963 
0  0 

0.892 

0  0 

0.820 

0.0 

35  523 

0  0 

40  683 

G  0 

'ir 

2  19 

4  24 

G  75 

41,01 

65  14 

30  30 

26  92 

31  29 

28  45 

0  113 

0  125 

0  113 

0.039 

0  044 

0.039 

0.060 

0  076 

G.022 

51  5 

39  4 

51  5 

103  0 

78  9 

103  0 

2  784 

3  488 

1  073 

0  0570 

0  0824 

0  0215 

0  0330 

G  0492 

G  0125 

0  0115 

0  0132 

G  0041 

EPA  VOLUME 

9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  HORKSHEET  #2 

INTERSECTION:  NORTHERN  AVE  AND  ATLANTIC  AVE 
CASE  #  2   YEAR:  1990   AVERAGING  TIME   8-HOUR 

LINE 

1 

ROAD  SEGMENT  ID 

AN 

NW 

RE 

LINE 

2 

DEMAND  VOLUME  (VPH) 

1409 

1332. 

588. 

LINE 

4 

CRUISE  SPEED  (MPH) 

29 

33 

29 

LINE 

s 

FREE-FLOW  EMISSIONS  (G-VEH/H) 

0.0137 

0.8118 

0.0137 

LINE 

6  1 

NUMBER  OF  LANES 

4 

3 

2 

LINE 
LINE 

6  3 
6  3 

CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 
CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 

4800 
1000 

5800 

0 

5408 
0. 

LINE 
LINE 

6  4 
6  4 

DEMAND  VOLUME  (VPH) 
DEMAND  VOLUME  (VPH) 

1166 
243 

1332 

588. 

0. 

LINE 

6.5 

SIGNAL  CYCLE  LENGTH  (S) 

90 

LINE 
LINE 

6  6 
6  6 

GREEN  PHASE  LENGTH  (S) 
GREEN  PHASE  LENGTH  (S) 

30. 
90 

35 

8 

\ 

LINE 

6  7 

CAPACITY  (VPH) 

2600 

2256 

1500 

LINE 
LINE 

6  8 
6.8 

PROPORTION  OF  VEHICLES  THAT  STOP 
PROPORTION  OF  VEHICLES  THAT  STOP 

0.881 

8  0 

0  793 

8  8 

0  797 

0.0 

LINE 
LINE 

6  9 
5  9 

NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 
NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

2S  669 

0  0 

26  417 

0  0 

'g  A25 
8.8 

LINE 

7  0 

AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

1  18 

1  .44 

0.51 

LINE 

8.0 

LENGTH  OF  QUEUE  (M/LANE) 

29  20 

48  48 

23  13 

LINE 

9  0 

AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

23  50 

24  12 

27  14 

LINE 

ie 

EMISSIONS  FROM  ACCELERATION  (G/VEH-MI 

0  181 

0  896 

0  101 

LINE 

11 

EMISSIONS  FROM  DECELERATIOhJ  (G/VEH-MI 

8  032 

8,829 

0.032                                                       1 

LINE 

12 

EMISSION  RATE  FOR  ACC   AND  DEC   (G/M-S) 

8  038 

8  037 

8.815                                                       ' 

LINE 

13 

LENGTH  OF  ACC   AND  DEC  .(Ml 

75  2 

97  4 

75  2                                                       ' 

LINE 

14 

LENGTH  FOR  EXCESS  EMISSIONS  (M) 

150  4 

194  7 

158  4 

LINE 

IS 

IDLING  EMISSION  RATE  IG/S) 

1  768 

1  646 

0  765 

LINE 

16 

AVERAGE  EMISSION  RATE  (G/S-M) 

8  8387 

0  0268 

0  0126                                                       ; 

LINE 

n 

ADJUSTED  EXCESS  EMISSION  RATE  ( G/S-M i 

0  0123 

G  0107 

G  0051                                                        ' 

LINE 

18 

FREE-FLOW  EMISSION  RATE  ( G/S-M 1 

0  0054 

0  0844 

G  8019 

I 


EPA  VOLUME  9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  #2 


INTERSECTION 
3    " 


CASE 

LINE 

LINE 

LINE 

LINE 

LINE 

LINE 
LINE 


NORTHERN  AVE  AND  ATLANTIC  AVE 
1-HOUR 


1 

2 

4 

5 

6  1 

6  3 
6  3 


LINE  6  4 
LINE  6  4 


LINE  6.6 
LINE  6.6 


VEAR   1990   AVERAGING  TIME 

ROAD  SEGMENT  ID 

DEMAND  VOLUME  (VPH) 

CRUISE  SPEED  1 MPH l 

FREE-FLOW  EMISSIONS  (G-VEH/M) 

NUMBER  OF  LANES 

CAPACITY  SERVICE  VOLUME  IVPH  OF  GREEN) 
CAPACITY  SERVICE  VOLUME  IVPH  OF  GREEN) 


DEMAND  VOLUME 
DEMAND  VOLUME 


IVPH) 
IVPH) 


LINE  6.5    SIGNAL  CYCLE  LENGTH  (S) 


GREEN  PHASE  LENGTH 
GREEN  PHASE  LENGTH 


LINE  6  7  CAPACITY  (VPH) 

LINE  6  8  PROPORTION  OF  VEHICLES  THAT  STOP 

LINE  6.8  PROPORTION  OF  VEHICLES  THAT  STOP 

LINE  6.9  NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

LINE  6  9  NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

LINE  7  0  AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

LINE  8  0  LENGTH  OF  QUEUE  IM/LANE) 

LINE  9  0  AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

LINE  10  EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

LINE  11  EMISSIONS  FROM  DECELERATION  I  G/VEH-M) 

LINE  12  EMISSION  RATE  FOR  ACC   AND  DEC   IG/M-S) 

LINE  13  LENGTH  OF  ACC   AND  DEC   IM) 

LINE  14  LENGTH  FOR  EXCESS  EMISSIONS  (M) 

LINE  IS  IDLING  EMISSION  RATE  lE/S) 

LINE  16  AVERAGE  EMISSION  RATE  IG/S-M) 

LINE  17  ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M) 

LINE  18  FREE-FLOW  EMISSION  RATE  (G/S-M) 


AN 

NW 

RE 

1863 

1825 

643 

24 

21 

24 

0  0232 

0  0261 

0  0232 

4 

3 

2 

4800 
1000 

5800 
0 

5400 

0 

1S5S 
308 

1825 

0. 

643 

0 

98 

30 
90 

35 

0 

25 

0 

2600 

2256 

1500 

e  986 

0  0 

0  892 

0  0 

0  820 
0  0 

38  336 

0  0 

40  683 

0  0 

13  179 

0  0 

2  S3 

4  24 

0  75 

44  44 

66  14 

30  30 

28  19 

31  29 

28  45 

0  113 

0  125 

0  113 

0  039 

0.044 

0  039 

0  065 

0  076 

0  022 

51  B 

39  4 

51  5 

103.0 

78  9 

103  0 

3  075 

3  488 

1  073 

0  0622 

0.0824 

0  0215 

0  0362 

0  0492 

e  0125 

0  012e 

0  0132 

0  0041 

EPA  VOLUME  9  (REVISED)  INDIRECT  SOURCE  GUIDELINE  MODEL  -  WORKSHEET  #2 

INTERSECTION  NORTHERN  AVE  AND  ATLANTIC  AVE 
CASE  *  3   YEAR-  1993  AVERAGING  TIME   8-HOUR 

LINE  1  ROAD  SEGMENT  ID 

LINE  2  DEMAND  VOLUME  (VPH) 

LINE  i  CRUISE  SPEED  (MPH) 

LINE  5  FREE-FLOW  EMISSIONS  IG-VEH/M) 

LINE  6  1  NUMBER  OF  LANES 

LINE  6  3  CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 

LINE  6,3  CAPACITY  SERVICE  VOLUME  (VPH  OF  GREEN) 

LINE  6  4  DEMAND  VOLUME  (VPH) 

LINE  6  4  DEMAND  VOLUME  (VPH) 

LINE  6  S  SIGNAL  CYCLE  LENGTH  (S) 

LINE  6.6  GREEN  PHASE  LENGTH  (S) 

LINE  6.6  GREEN  PHASE  LENGTH  (S) 

LINE  6.7  CAPACITY  (VPH) 

LINE  6  8  PROPORTION  OF  VEHICLES  THAT  STOP 

LINE  6.8  PROPORTION  OF  VEHICLES  THAT  STOP 

LINE  6.9  NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

LINE  6.9  NUMBER  OF  VEHICLES  THAT  STOP  PER  CYCLE 

LINE  7  0  AVERAGE  NUMBER  OF  VEHICLES  IN  QUEUE 

LINE  8.0  LENGTH  OF  QUEUE  (M/LANE) 

LINE  9.0  AVERAGE  EXCESS  RUNNING  TIME  (S/VEH) 

LINE  IB  EMISSIONS  FROM  ACCELERATION  (G/VEH-M) 

LINE  11  EMISSIONS  FROM  DECELERATION  (G/VEH-M) 

LINE  12  EMISSION  RATE  FOR  ACC   AND  DEC   (G/M-S) 

LINE  13  LENGTH  OF  ACC   AND  DEC   (M) 

LINE  14  LENGTH  FOR  EXCESS  EMISSIONS  (M) 

LINE  15  IDLING  EMISSION  RATE  (G/SI 

LINE  16  AVERAGE  EMISSION  RATE  (G/S-M) 

LINE  17  ADJUSTED  EXCESS  EMISSION  RATE  (G/S-M) 

LINE  18  FREE-FLOW  EMISSION  RATE  (G/S-M) 


AN 

NW 

RE 

1472 

1332 

S08 

29 

33 

29 

0.0137 

0  0118 

0  0137 

4 

3 

2 

4800 
1000 

5800 

0 

S40O, 

0. 

1229 
243 

1332 

0 

508 

0. 

90 

30 
90 

35 

0 

25 

0 

2600 

2256 

1500 

0  896 

0.0 

0  793 
0  0 

0  797 

0.0 

27  S33 

0  0 

26  417 

0.0 

10  125 

0.0 

1  30 

1  44 

0  51 

31  36 

40  40 

23  13 

24  25 

24  12 

27  14 

0  101 

0  096 

0  101 

0  032 

0  029 

0  032 

0  041 

0  037 

0  015 

75  2 

97  4 

75  2 

150  4 

194  7 

150  4 

1  916 

1  646 

0  765 

0  0331 

0  0268 

0  0126 

0  0133 

0  0107 

0  0051 

0  0056 

e  0044 

e  0019 

Intersection 

Case  # 1 


KORKSiEET  5  -  INTERSECTION  CO  DISPERSION  ANALYSIS 


Line 

No.  SynCol 


1 
2 
3 
A 
5 
6 
7 
8 
9 
9a 


21 
22 
23 

24 


X 

U 

9 

X 

Yu 

Yd 

zo 
Oe 

Of 


10  XU3 

Of 

11  xu 
U 

12  X 


-1 


16  XUQ 

Oe 

17  xu 

u 

18  X 


Year 


I  Ift^- 


Averaging  Time   I   Hour 


Input/ Units 


Stability  Class 

wind  Speed  Cm  s"'^) 

»lno-Road  Angle  (aeg) 

Lateral  Distance  (m) 

Maxlmjm  Longitudinal  Distance  (m) 

Minimum  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  Cgm"  s~  ) 

Free  Flow  Emissions  Rate  (gm"  s~  ) 

Street  Canyon?  Yes  or  No 


DISPERSION  ANALYSIS 


Normalized  Concentration  (10"  m") 
Free  Flow 

Enter  Line  9 

-2  -1 
Normalized  Concentration  Cmg  m  s  ) 

Enter  Line  2 

CO  Concentration  (mg  m"  )  Through 
Emissions 


13  XUQ"     Normalized  Concentration  (For  Yu) 

Oe      Enter  Line  8 

-2  -1 

14  xu      Normalized  Concentration  (mg  m  s  ) 

U       Enter  Line  2 

15  X  CO  Ci3ncentratiorv"MaximL«n  Queue" 


Normalized  Concentration  (For  Yd) 

Enter  Line  8 

Normalized  Concentration  (mg  m"  s"  ) 

Enter  Line  2 

CO  Concentration-'Imaglnery  Queue" 


19  X       CO  (mg  m"^)  Total 

20  X       CO  Concentration  (ppm)~  Total 


Ak) 


Traffic  Stream 


l.O 


38 

32 

Nf\ 

S-Q 

^/l 

O 

5" 

O.O 

.04-i/ 

.Olio 

.0  2Z2. 

a/o 

OPTIONAL  z-CORRECTION  (Heights  Other  than  1.8m  Above  the  Ground) 


Height  of  Receptor  (m) 
z-Correction  Factor 
CO  Concentration  at  Height  z  (mg  m"^) 
CO  Concentration  at  Height  z  Cppm) 


.-3, 


/K 

i4o 

X  .6T.10   X 

■  Olt-Ux 

X 

.   /.  0         . 

i 

J 

r,  3 

2  J 

a 

/z4 

o 

.04tl 

1.0 

o 

£■■5 

0 

0 

X      0 

,  04-ii   X 

X 

/.o 

.  s     . 

O       . 

4 

e.z 

i.4 

4,i> 

7.3 

7ilZZ\ 


Intersection_ 
Case  #      ) 


KORKSCET  5  -  INTERSECTION  CO  DISPERSION  ANALYSIS 


year__lia4l. 


Averaging  Time  &  Hour 


Line 

No.  Symbol 


1 
2 
3 

a 

5 
6 
7 
8 
9 
9a 


SC 
U 

e 

X 

Yu 
Yd 

a 

zo 
Qe 

Qf 


10  xuo 

Of 

11  xu 
u 

12  X 


13  XUQ 

Oe 

14  xu 
U 

15  X 


16  XUQ 

Oe 

17  XU 
U 

18  X 


19  X 

20  X 


21  2 
22 

23  X' 

24  X' 


Input/Units 


Stability  Class 

Wind  Speed  (m  s"^) 

Wind-Road  Angle  (deg) 

Lateral  Distance  (m) 

Maximum  Longitudinal  Distance  (m) 

Minimjm  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  (gm"  s"  ) 

Free  Flow  Emissions  Rate  (gm"-^s"  ) 

Street  Canyon?  Yes  or  No 


DISPERSION  ANALYSIS 


Normalized  Concentration  (10"  m"  ) 
Free  Flow 

Enter  Line  9 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Une  2 

CO  Concentration  (mg  m"  )  Through 
Emissions 


Normalized  Concentration  (For  Yu) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration- "Maxiinjm  Queue" 


Normalized  Concentration  (For  Yd) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentratlon-"Imaginery  (3ueue" 


CO  (mg  m'-')  Total 

CO  Concentration  (ppm) —  Total 


Am 


Traffic  Stream 


■afflc  ; 


l.i. 

So 

Co 

35 

3Z 

hlPi 

^ 

M^ 

z> 

^6 

O.  0 

.  01-2.1 

.  rt//? 

.  oo(o'i 

Ayd 

/fs- 

l4o 

x-O'/f 

X  .  CX>6^  X 

X 

.  /.i. 

i              t 

? 

'•f 

O.U 

o 

n^f 

.0 

•oi-u 

l.L- 

G 

d?.? 

0 

D 

X  .d 

x.OI'i'l    X 

X 

J.L> 

.     o 

r\ 

* 

I'l- 

A^ 

/.i. 

/.J 

OPTIONAL  z-CORRECTION  (Heights  Other  than  1.8m  Above  the  (Ground) 


Height  of  Receptor  (m) 
z-Correction  Factor 
OD  Concentration  at  Height  z  (mg  m"   ) 
CD  Concentration  at  Height  z  (ppm) 


FTTs^ 


jp^ 


I 


Intersection 

Case  #         2- 


(CroOCET  5   -   INTERSECTION  CO  DISPERSION  ANALYSIS 


\^'\o 


Averaging  Time     1       Hour 


Line 

No.  Symbol 


Input/ units 


M^ 


Traffic  Stream 

MtvJ    fee- 


1  SC  Stadility  Class 

2  U  wino  Speed  (m  s"^) 

3  9  Wind-Road  Angle  (deg) 

4  X  Lateral  Distance  (m) 

5  Yu  Maximum  Longitudinal  Distance  (m) 

6  Yd  Minimum  Longitudinal  Distance  (m) 

7  <',„  Initial  Dispersion  <m) 

-1  -1 

8  Oe  Excess  Emissions  Rate  (gm  s  ) 

9  Qf  Free  Flow  Emissions  Rate  (gm"  s"  ) 
9a  Street  Canyon?  Yes  or  No 


1.  0 

Jo 

Co 

r 

6-0 

JO 

j^ 

/6r 

S-o 

ns 

Hz. 

o 

n^ 

S.D 

.  OSSCi 

.o4^i 

.  OiiS" 

Otis' 

■  Oi3.2_ 

.004-I 

>slO 

DISPERSION  ANALYSIS 


10  XLJO' 

Qf 

11  XU 
U 

12  X 


,-i 


16  XUQ 

Oe 

17  xu 
U 

18  X 


-1 


Normalized  Concentration  (10"  m") 
Free  Flow 

Enter  Line  9 

-2  -1 
Nomalizeo  Concentration  (mg  m     s     ) 

Enter  Une  2 

CO  Concentration  (mg  m"  )  Througn 
Emissions 


D   XUQ"-^     Normalizeo  Concentration  (For  Yu) 

Oe      Enter  Line  8 

-2  -1 

14  XU      Normalized  Concentration  (mg  m  s  ) 

U       Enter  Line  2 

15  X  CO  Concentration-"Maxiruii  Queue" 


Normalized  Concentration  (For  Yd) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration-'Imaginery  Queue" 


19  X       CO  (mg  m')   Total 

20  X       CO  Concentration  (ppm) —  Total 


>io 

iCO 

4-1  o 

X  .  011^ 

X  .oys2.x 

.CXAl  X 

.   1.0 

;                                   1 

i 

2.) 

2.0 

1.1 

1^0 

no 

40 

.nizo 

,(94f2. 

.Olz<' 

l.o 

6.3 

s.^ 

n.< 

C 

o 

o 

X 

X                               X 

X 

/.o 

.      0 

0      . 

^   . 

s.f 

n.4- 

Z.2- 

7.3 

i>.^ 

/•^ 

OPTIONAL  z-CORRECTION  (Heights  Other  than  1.8m  Above  the  Ground) 


21  z  Height  of  Receptor  (m) 

22  z-Correction  Factor 

23  x'  CO  Concentration  at  Height  z  (mg  m"'') 

24  x'  CO  Concentration  at  Height  z  (ppm) 


.-3^ 


Intersection_ 
Case  #  Z 


WRK9HEET  5  -  INTERSECTION  CO  DISPERSION  ANALYSIS 


year__L210_ 


Averaging  Time       R  Hour 


Line 

No.  Sytrool 


Input/Units 


_AkJ_ 


Traffic  Stream 
Ni>(sl  g.£. 


1 
2 
3 
A 
5 
6 
7 
8 
9 
9a 


SC 

u 

9 

X 

Yu 

Yd 

o 

zo 

Oe 

Of 


Stability  Class 

Wind  Speed  (m  s"-^) 

wincWtoad  Angle  (deg) 

Lateral  Distance  (m) 

Maximum  Longitudinal  Distance  (m) 

Minimum  Longitudinal  Distance  Cm) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  {gm"  s"  ) 

Free  Flo*  Emissions  Rate  (gm"  s"  ) 

Street  Canyon?  Yes  or  No 


l.t 

3o 

6o 

S" 

SZ> 

Jo 

34- 

2/2- 

m 

2ZS' 

6>Z 

d 

75- 

6-.0 

.OIZ3 

.oiol 

.£505"/ 

.0054- 

.0044 

•00/'? 

NO 

DISPERSION  ANALYSIS 


10  XUO 

Qf 

11  xu 
U 

12  X 


D   XUO 
Oe 

14  xu 
u 

15  X 


rr 


16  XUO' 

Qe 

17  XU 
U 

18  X 


,-1 


19  X 

20  X 


Normalized  Concentration  (10~  m"  ) 
Free  Flow 

Enter  Line  9 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration  (mg  m"  )  Tnrougn 
Emissions 


Normalized  Concentration  (For  Yu) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration- "Maximum  Queue" 


Normalized  Concentration  (For  Yd) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration-"Imaginery  Queue" 


CO  (mg  m'^)  Total 

CO  Concentration  (ppm) —  Total 


Ito 

1^ 

4^0 

X  .  COS^ 

X    .OOH-    X 

.001'^    X 

,  /.^ 

4-                              * 

1 

0.(c 

0.4- 

o.^- 

/P 

110 

6>n 

.012  ^ 

.0/01 

.O05'l 

/.  (o 

(■^ 

0.1 

>0.  2. 

6 

n 

0 

X 

X                                X 

X 

A  4, 

.    a 

.    o     . 

0       . 

2.1 

/.I 

0.7 

/■r 

(.O 

0  .Ifi 

S.i-f 


OPTIONAL  z-CORRECTION  (Heights  Other  than  1.8m  Above  the  Ground) 


21  z 
22 

23  x' 

24  X' 


Height  of  Receptor  (m) 
z-Correction  Factor 
CO  Concentration  at  Height  z  (mg  m"'') 
CO  Concentration  at  Height  z  (ppm) 


_-3, 


Intersection 
Case  t O 


dCMOIEET  5  -   INTERSECTION  CO  DISPERSION  ANALYSIS 


i^^fl 


Averaging  Time  I   Hour 


Line 

NO.  Symbol 


Input/Units 


AkJ 


Traffic  Stream 


I 

2 
3 
A 
5 
6 
7 
S 
9 
9a 


SC 
U 

e 

X 

Yu 

YC3 

a 
zo 

Oe 
Qf 


Stability  Class 

wind  Speea  (m  s"-^) 

*ino-fload  Angle  (oeg) 

Lateral  Distance  (m) 

Maximum  Longitudinal  Distance  (m) 

Minimum  LongltuOinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  (gm"  s"  ) 

Free  Flow  Emissions  Rate  (gm"  s"  ) 

Street  Canyon?  Yes  or  No 


£> 

1.0 

3o 

loo 

r 

53 

ZO 

34 

iU^ 

57D 

ilR 

UiZ. 

CO 

n^ 

r.o 

.03(cZ 

.OAt\-L 

.o\z^ 

.OiSZ 

.Ol^e' 


N^Q 


•  oof) 


DISPERSION  ANALYSIS 


10  XUQ 

Of 

11  XU 
U 

12  X 


13  XUQ 

Oe 

14  xu 
U 

15  X 


T 


16  xuo 

Oe 

17  xu 
u 

18  X 


-1 


19  X 

20  X 


Normaiizeo  Concentration  (10"  m*  ) 
Free  Flow 

Enter  Line  9 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration  (mg  m"  )  Tnrougn 
Emissions 


Normalized  Concentration  (For  Yu) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CB  Concentration-"Maximum  Queue" 


Normalized  Concentration  (For  Yd) 

Enter  Line  8 

-2  -1 
Normaiizeo  Concentration  (mg  m     s     ) 

Enter  Line  2 

CO  (i)ncentration-"Imaginery  Queue" 


CO  (mg  m"-^)   Total 

CO  Concentration  (ppm)--  Total 


ISO 

l-SO          4-10 

x.O/ZO 

X   ,  0/E7.X   .C04V    X 

;     l.O 

T                                   i                                   i 

2.i 

1.0         l.l 

1^0 

no        40 

•  OZbl- 

■   044-2.     ■Oiz^' 

1.  O 

6-^ 

^.4          0.-^ 

0 

o         o 

X                                X                                X                                X 

/■o 

.    o 

,      0        ,      CO       * 

f./ 

7.^      2.Z. 

7.'? 

^.^     /.y 

OPTIONAL  z-CORHECTION  (Heignts  Other  tnan  l.Sm  Above  tne  Ground) 


21  z 

22 

23  X' 

2D.  X' 


Heignt  of  Receptor  (m)' 
z-Correction  Factor 
CO  Concentration  at  Height  z  (mg  m"^) 
CO  Concentration  at  Height  z  (ppm) 


.-3, 


WORKSHEET  5  -  INTERSECTION  CO  DISPERSION  ANALYSIS 


Intersection 

Case  #    3 


l^'^O Averaging  Time  8  Hour 


Year 


Une 

No.  Symool 


1 
2 
3 
4 
5 
6 
7 
8 
9 
9a 


U 

e 

X 

Yu 
Yd 

o 
zo 

Oe 

Of 


10  xuQ- 

Of 

11  xu 
U 

12  X 


13  XUQ' 
Oe 

14  xu 
U 

15  X 


rr 


Input/Units 


Stability  Class 

Wina  Speed  (m  s"^) 

Wind-Road  Angle  (deg) 

Lateral  Distance  (m) 

Maximum  Longitudinal  Distance  (m) 

Minimum  Longitudinal  Distance  (m) 

Initial  Dispersion  (m) 

Excess  Emissions  Rate  (gm"  s'  ) 

Free  Flow  Emissions  Rate  (gm"  s"  ) 

Street  Canyon?  Yes  or  No 


DISPERSION  ANALYSIS 


Normalized  Concentration  (10"  m"  ) 
Free  Flow 

Enter  Line  9 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

CO  Concentration  (mg  m"  )  Through 
Emissions 


Normalized  Concentration  (For  Yu) 

Enter  Line  8 

-2  -1 
Normalized  Concentration  (mg  m  s  ) 

Enter  Line  2 

(23  Concentration-"Maxinuii  Queue" 


16  XUQ"-'    Normalized  Concentration  (For  Yd) 

Oe      Enter  Line  8 

-2  -1 

17  XU      Normalized  Concentration  (mg  m  s  ) 

U       Enter  Line  2 

18  X       CO  Concentration- "Imaginery  Queue" 


19  X       CO  (mg  m"^)  Total 

20  X       CO  Concentration  (ppm) —  Total 


AiL 


Traffic  Stream 


Traffl 


-o 
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30 
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212- 
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(^z. 

<D 

75 
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i                        i 
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1^0 
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■ 
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1.  t^ 
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0 

n 
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X 

X                                X 

\.io 

.      0 

.    o 

.    o 

z.-z. 

l.\ 
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\.'\ 

I.O 

?3-(ff 

OPTIONAL  z-CORRECTION  (Heights  Other  than  1.8m  Above  the  Ground) 


a  z 
22 

23  X' 

24  X' 


Height  of  Receptor  (m) 
z-Correction  Factor 


-3, 


CO  Concentration  at  Height  z  (mg  m"  ) 
CO  Concentration  at  Heigfit  z  (ppm) 


5.S. 


AQ  APPENDIX  C 


PARKING  FACILITY  WORKSHEETS 


Appendix  C 


WORKSHEET  3  -  AREA  SOURCE  EMISSIONS  COMPUTATION 


Area  Source 
Case  *    \ 


■>0  ■5,~T'i-V-a^   '-^  r-  E,i  rccy^  LoT" 


Year 


131 


Averaging  Time 


Hour 


Steo  Symbol 


Input/Units 


Traffic  Stream 


Brt  Base  running  time 

1  Base  approach  tlme(s) 

2  Base  entrance  tlme(s) 

3  Base  aovement-ln  tlme(s) 

4  Base  stop,  Dase  start  time(s) 

5  Base  movement-out  tlme(s) 

6  Base  exit  tline(s) 

7  Base  departure  tlme(s) 

8  Total  Dase  running  tlme(s) 

2 

Area  of  parking  lot  (m  ) 

Entrance  approacn  laentlf icatlon 

Entrance  Oemand  volume,  (vpn) 

Entrance  approach  capacities  (vph) 

Exit  approacn  identification 

Exit  demand  volume  (vpn) 

Exit  approacn  capacities  (vpn) 

Number  of  parking  spaces  occupied 

Emissions  (3  Is-igJh) 

Capacity  of  parking  lot  (veh) 

Excess  movement-ln  tlme(s) 

Facility  emptying  time(s) 

Excess  running  time 

^   Entering  volume-to-capaclty  ratio 

,  Exiting  volume-to-capaclty  ratio 

Excess  running  time  entering 
parking  lot 

Excess  running  time  exiting 
parking  lot 

Total  entering  running  time  (s/veh) 

Excess  running  time  moving  out  of 
parking  stalls  (s/ven) 

Total  exiting  running  time  (s/veh) 

Total  emission  rate  from  a  parking 
lot  (g/m'^  -  s) 

19   Oa '     Area  source  emission  rate  without 
the  emissions  from  internal  road 
segment.  1 


1 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

2 

3 

a 

5 

6 

7 

8 

9 

10 

11 

12 

13 

lA 

14 

14 

14 


A 

1 

ve 

Ce 

1 

Vx 

Cx 

F 

PC 
Rm 
Fe 

Ve 
Vx 
Re 


14.4    Rx 


15 

Te 

16 

Rm 

17 

Tx 

18 

Qa 

/Ce 
/Cx 


—LQ_ 


Ou-t 


(00 


Z.\T^     ■  7SD 


.06 


0.(p 


31. i. 


J±. 


Z.l 


12.0 
J55_ 


f.l4Lio  ) 


r 


^*    Crt)«s-s.    S-K^c-V-    Cu^cW^    a.^%^r^.^    *      A.rs       Cr\^t^l^. 


WORKSHEET  3  -  AREA  SOURCE  EMISSIONS  COMPUTATION 


Area  Source 
Case  #    I 


Year   I^S4-    Averagin'g  Time    ft  Hour 


OLrfe->*Ul^   LqT 


Step  Symbol 


Input/Units 


1 

Brt 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8 

2 

A 

3 

i 

4 

Vej 

5 

Ce^ 

6 

i 

7 

Vx^ 

8 

Cx, 

9 

10 

F 

11 

PC 

12 

Rmi 

13 

Fet 

14 

14.1 

ve^/Ce 

14.2 

Vx^/Cx 

14.3 

Re, 

14.4  Rx 


15 

Te, 

16 

Rmo 

17 

Tx, 

18 

Qa 

Traffic  Stream 


19   Qa' 


Base  running  time 

Base  approacn  time(s) 

Base  entrance  tlme(s) 

Base  moveraent-in  time(s) 

Base  stop,  base  start  time(s) 

Base  movement-out  time(s) 

Base  exit  time(s) 

Base  departure  time(s) 

Total  base  running  time(s) 

2 
Area  of  parking  lot  (m  ) 

Entrance  approach  identification 

Entrance  demand  volume,  (vpn) 

Entrance  approacn  capacities  (vph) 

Exit  approacn  identification 

Exit  demand  volume  (vpn) 

Exit  approacn  capacities  Cvph) 

Number  of  parking  spaces  occupied 

Emissions 

Capacity  of  parking  lot  (ven) 

Excess  movement-in  time(s) 

Facility  emptying  time(s) 

Excess  running  time 

:,  Entering  volume-to-capacity  ratio 

c.  Exiting  volume-to-capacity  ratio 

Excess  running  time  entering 
parking  lot 

Excess  running  time  exiting 
parking  lot 

Total  entering  running  time  (s/veh) 

Excess  running  time  moving  out  of 
parking  stalls  (s/ven) 

Total  exiting  running  time  (s/veh) 

Total  emission  rate  from  a  parking 
lot  (g/m^  -  s) 

Area  source  emission  rate  without 
the  emissions  from  internal  road 
segment,  i 


JLl 


on 


10 

/o 


^■0(^ 


D.G 


32.. 0, 


Oud 


ow 


20 


.2/2- 
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4^^ 


75b 


A  ^4 


a  3 


Z.SSCio    ) 
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POIAR  PLOTS  OF  PEDESTRIAN  WINDS 

The  graphs  Included  in  this  appendix  show  the 
directional  variation  of  measured  wind  speeds  normalized 
by  the  wind  speed  at  an  elevation  of  900  feet. 
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PERCENT  TIME  EXCEEDED  PLOTS 


Appendix  D  -  1 


PERCENT  TIME  EXCEEDED  PLOTS 

The  graphs  Included  In  this  appendix  show  the  percent 
of  time  for  which  a  given  mean  or  gust  velocity  Is  ex- 
ceeded for  each  pedestrian  location  for  each  configuration. 
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